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MODEM PRODUCTS 


MODEM OVERVIEW 


COMPLETE FSK MODEMS ON A SINGLE WORLD-CHIP® 


They Are the World’s Most Popular 


The Am79101, Am7911, and Am7910 modem fam- 
ily is being used in more countries, by more users on 
a greater variety of applications than any other FSK 
modem family in the world. And for very good 
reasons. They offer premium performance without 
breaking your budget. They require minimal board 
space with surface mount packages and few external 
components. Reliability is designed in with DSP 
technology Sand backed up with trillions of hours of 
rock solid operation. 


They Are the World’s Most Complete 


Allthe features a modem should have are built right 
in. Filters are already there. So are handshake sig- 
nals, auto-answer, local loopback and back chan- 
nels. No extra components are required to imple- 
ment these functions. In addition, the Am79101 is 
the only FSK modem that supports autodial with 
DTMF generation, Call Progress Tones Detection, 
and Answer Tones Detection. The 4- to 2-wire hy- 
brid is also included on-chip. No other FSK modem 
chip provides so many features. 


Typical Circuit Configuration 
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MODEM CONFIGURATIONS 


STANDARD 


Bell 103 
Bell 103 
Bell 202 
Bell 202 
Bell 202* 
Bell 202* 
CCITT V.21 


CCITT V.21 

CCITT V.23 mode 2 
CCITT V.23 mode 2 
CCITT V.23 mode 2* 
CCITT V.23 mode 2* 
CCITT V.23 mode 1 


*Am7911 and Am79101 only. 


Each is a WORLD-CHIP 


No matter where you market your product, the 
Am79101, the Am7911 or the Am7910 is the perfect 
modem solution. Without any additional circuitry, 
they can be switched to any of nine Bell or CCITT 
standards. The flexibility of Digital Signal Process- 
ing (DSP) allows systems built with the AMD mo- 
dems to be used all over the world without modifica- 
tion to the modem circuit. 


Whether your equipment is intended for leased-line 
or switched-network applications, AMD has the FSK 
modem for you. For switched-network applications, 
the Am79101 is the recommended device. All of the 
carrier detects and handshake timings are compat- 
ible with the Bell and CCITT recommendations for 
switched network use. The Am79101 also provides 
full autodial support with on-chip DTMF generation, 
Call Progress Tones Detection and discrete An- 
swerback Tones Detection. The on-chip 4- to 2-wire 
hybrid further simplifies the interface to the tele- 
phone line. For leased-line, telex and non-autodial 
switched network applications, use the Am7911. 
The Am7911 carrier detect and handshake timings 
are compatible with the requirements for leased-line 
and telex applications, including CCITT recommen- 
dation R.20. 


BIT-RATE DUPLEX 


FEATURES 


Originate 

Answer 

w/o Line Equalizer 
w/Line Equalizer 

150 bps Back Channel 
150 bps w/ Line Equalizer 
Originate 

Answer 

w/o Line Equalizer 
w/Line Equalizer 

150 bps Back Channel 
150 bps w/Line Equalizer 


Selectable to Any of Nine Different 
World Standards 


These modems are being used in equipment all 
over the world. The devices operate in Bell 103 and 
202, and CCITT V.21 and V.23 modem configura- 
tion at baud rates from 300 to 1200 bps (with back 
channel). 1200 bps full-duplex operation is also 
available with the Am7911 using Bell 202 and 
CCITT V.23 loopback modes over four-wire lines. 
Mode selection is controlled by five simple pro- 
gramming inputs. No crystals need to be changed. 
No extra resistors, capacitors, or interface circuits 
are needed— just switch a few control lines. 


seamen a 


Am79101 
WORLD-CHIP® Autodial FSK Modem 


DISTINCTIVE CHARACTERISTICS 


m Bell 103, 113, 108 and CCITT V.21 compatible at 
300 bps full-duplex 


mw Bell 202 and CCITT V.23 compatible at 1200 bps 
half-duplex with up to 150 bps back-channel 
(CCITT V.23 modes with optional soft carrier turn- 
off feature) 


= Autodial support 


~—Dual-Tone Multi-Frequency (DTMF) Tone 
Generation 


GENERAL DESCRIPTION 

The Am79101 WORLD-CHIP is a single-chip asynchro- 
nous Frequency Shift Keying (FSK) modem that is com- 
patible with the applicable Bell and CCITT-recom- 
mended standards for 103/113/108, 202, V.21 and 
V.23-type modems. All modulation, demodulation, fil- 
tering, analog-to-digital and digital-to-analog functions 
are provided on-chip. 


Using the features described here, an intelligent Auto- 
dial, Autoanswer FSK modem may be implemented 
with only an Am79101 single-chip under the control of a 
host microprocessor and a Data Access Arrangement 
(DAA) circuit. 


The modem operates in a serial asynchronous mode; 
the serial interface supports the RS-232C/CCITT V.24- 
type handshake signals at TTL levels. 
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—Call-Progress Tone Detection 
—Answer-Tone Detection 


Single-chip digital signal processor 
m Integral 4- to 2-wire hybrid 


m Public Switched Telephone Network (PSTN) 
response times 


m Serial RS-232C/CCITT V.24-type handshake 
interface and protocol 


The modem analog interface provides an internal hybrid 
for the 4- to 2-wire conversion. Auxiliary functions per- 
formed within the Am79101 include: 


m= Autodial support with DTMF generation and Call 
Progress Tone Detection. 

m Answer Tone Detection (Bell and CCITT). 

m Autoanswer support. 

m Analog loopback support. 


The Am79101 is housed in a 28-pin plastic leaded chip 
carrier as well as 28-pin plastic and ceramic dual-in-line 
packages. 


Connection to the telephone network may be via a DAA 
or an acoustic coupler. All digital I/O signals are TTL- 
compatible, except the external clock and RESET sig- 
nals, and the circuit operates from +5 V. 
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CONNECTION DIAGRAMS 


Top View 
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Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 


Standard Products 


AMD standard products are available in several packages and operating ranges. The order number 


(Valid Combination) is formed by a combination of: 


AM79101 


AM79101 


a. Device Number 

b. Speed Option (if applicable) 
c. Package Type 

d. Temperature Range 

e. Optional Processing 


e. OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 
| = Industrial (-40 to +85°C) 
E = Extended Com (—55 to +125°C) 


c. PACKAGE TYPE 
D = 28-Pin Ceramic DIP (CD 028) 
P = 28-Pin Plastic DIP (PD 028) 
J = 28-Pin PLCC (PL 028) 


b. SPEED OPTION 
Not applicable 


a. DEVICE NUMBER/DESCRIPTION 


Am79101 


WORLD-CHIP Autodial FSK Modem 


Valid Combinations 


DC, DCB, DI, 
DIB, PC, DE, 
DEB, JC 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local 
AMD sales office to confirm availability of specific valid 
combinations, to check on newly released valid 
combinations, and to obtain additional data on AMD’s 
standard military grade products. 


a cl 


Am7910/11 


WORLD-CHIP©® FSK MODEM 


DISTINCTIVE CHARACTERISTICS 
Common Capabilities 
= Complete FSK Modem in 28-pin package 


@ 300 bps full-duplex operation 
1200 bps half-duplex operation 
1200 bps full-duplex on 4-wire 


Compatible with Bell 103/113/108, Bell 202, 
CCITT V.21, and V.23 


M Available in CDIP, PDIP, and PLCC packages 


Unique Device Capabilities 


Am7910 
@ Dial-up network response times 


H Bell 202 with 5 bps back channel 
@ V.23 with up to 75 bps back channel 
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Commercial, Industrial and Extended temperature 
range 


No external filtering required 


All digital signal processing, digital filtering, and 
A/D-D/A conversion on-chip 


Includes essential RS-232/CCITT V.24 
handshake signals on-chip 


Autoanswer capability 


Am7911 
H Fast response time for leased-line networks 


H Bell 202 with 5 bps or 150 bs back channel 
# V.23 with up to 150 bps back channel 
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GENERAL DESCRIPTION 


Advanced Micro Devices offers a family of high- 
performance FSK modem chips that may be easily inte- 
grated in system designs to interface terminals and 
workstations to the Telephone Network. The product 
family consists of: 

—Am7910 FSK Modem 

—Am7911 FSK Modem 


~Am79101 Autodial FSK Modem 


Am7910 and Am7911 

AMD currently offers three single-chip modems in the 
Frequency Shift Keying (FSK) series including the 
Am7910, the Am7911 and the Am79101. This family of 
modems includes most of the building blocks required 
for a complete communication system. Some of the 


CONNECTION DIAGRAMS 
Top View 


28-Pin DIP 


(7910/11) RING 
(79101)DA/CAL_| 1 © 


Note: Pin 1 is marked for orientation. 


on-chip features include: analog-to-digital and digital- 
to-analog converters, internal crystal oscillator, and the 
essential RS-232/CCITT V.24 terminal control signals 
with TTL levels. A DAA (Data Access Arrangement) or 
acoustic Coupler must be supplied externally to provide 
the Phone Line Interface. 


The FSK modem chips all have the same basic structure 
as shown in the simplified block diagram. The Am7910 
and the Am7911 differ mainly in timing parameters with 
the Am7911 being tailored for better performance in 
leased-line, multidrop applications. The Am7911 also 
includes an extended set of modem selection modes. 


The Am79101 is described in a separate data sheet 
(order no. 09833). 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM7910/11 D Cc 


B 
an e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C= Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 
E= Extended (—55°C to +125°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
D= 28-Pin Ceramic DIP (CD 028) 
J = 28-Pin PLCC (PL 028) 


b. SPEED OPTION 
Not Applicable 
a. DEVICE NUMBER/DESCRIPTION 
Am7910/11 
WORLD-CHIP FSK Modem 


Valid Combinations 


AM7910 PC, JC, DC, 
AM7911 DCB, DI, DIB, 
DE, DEB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military grade products. 


INTEGRATED SERVICES DIGITAL NETWORK (ISDN) 


INTEGRATED SERVICES DIGITAL NETWORK (ISDN) 


ISDN is the standard for conversion of the world 
telephone network to an integrated, public digital 
network for both voice and data. ISDN technology is 
being implemented and tested in many parts of the 
world, and its use will accelerate as the speed and 
cost advantages of digital communications become 
readily apparent. The ISDN network will provide a 
multitude of new services offering simultaneous 
transmission and reception of voice, data and video 
over a common network 


There are important advantages to ISDN. An ISDN 
system lowers the operating cost of a local network 
because it makes better utilization of line capacity 
and is less expensive to install and maintain than 
other implementations. ISDN is faster, more effec- 
tive and easier to implement than older methods. 
Because it is digital, ISDN produces clearer voice 
messages and fewer data errors. 


One reason ISDN is so versatile is three separate 
channels for voice and data. For the ISDN Basic 
Interface, there are two “B” channels and one “D” 
channel. The two B-channels carry voice, packet- 
switched or circuit-switched data. They operate at 
64,000 bits per second (64 Kbps)— about 50 times 
faster than most personal computer modems. 


The D-channel operates at 16 kbps and is primar- 
ily used to control access to the ISDN network. For 
example, it is used to signal that a message is in- 
coming ona B-channel. The D-channelcan also be 
used to transmit packet-switched data while the B- 
channels are used for voice or other data. 


Your products can take advantage of the revolution 
in digital communications with our ISDN solutions. 
We offer single-chip integrated solutions support- 
ing voice and data using the ISDN interface. 


AMD ISDN SOLUTION 


SUBSCRIBER TERMINAL 


Am79C30A/32A 
Digital Subscriber Controller 


OR 


Am2160 | Am2085 
ARCOFI ISAC-S 


4-Wire 'S' Interface 


DIGITAL EXCHANGE 


Am2080/1 | 
SBC/X 


Network Termination 2-Wire | | Am2090/1 
'U! IEC 


Am2080/11 _ [Am2090/1| | !nterface 
SBC/X IEC 2B1Q 


or IDEC 
4B3T 


Am2160 Am20950 
ARCOFI ISAC-P 


Am79C401 Am82520/5 285030 
peers inpc | ORF uscox on) 7 
ECMA Am2110 
102 ITAC 


Am2075 


2-Wire 'U' Interface (Germany) 


Am2075 
IDEC 
Am79C401| ,, | Am82520/5 
IDPC HSCC/X Control 


Whether your application is terminal equipment, net- Our complete line of transceivers support the CCITT 


work terminators, line terminators, PABXs, concentra- standard interface, major national interfaces, low- 
tors or Central Office Line Cards, each IC is optimized cost two-wire PBX interfaces and protocol proces- 
for the network in which it operates. Your application sors for terminals and switches. 


uses fewer ICs, resulting in more compact designs. Your 
customer gets a product with more features, usually at 
a lower cost. 


INTEGRATED SERVICES DIGITAL NETWORK (ISDN) 


Terminal Products 


cl 
Am79C30A ia 


Digital Subscriber Controller (DSC) Devices 
DISTINCTIVE CHARACTERISTICS 
= Combines CCITT 1.430 S/T Interface transceiver, Zero insertion/deletion 

D-channel LAPD processor, and audio processor Four 2-byte address detectors 

in a single chip Random number generation 


: 8-byte transmit and receive FIFOs 
™ Interrupt-driven microprocessor interface 


™ Audio Processing Capability 

Dual audio inputs 

Earpiece and loudspeaker drivers 

Filter/codec with A/u selection 

Programmable gain and equalization filters 

Programmable sidetone level 

Programmable DTMF, single tone, and ringer 
tone generation 


@ CMOS technology, TTL compatible 


= “S” or “T” Interface Transceiver 
Level 1 Physical Layer Controller 
Supports point-to-point, short or extended 
passive bus configurations 
Multiframe support 


| 7 . eae 
plane ny locessind Vaneeny ™ Pin and software compatible with the Am79C32A 
Flag generation/detection ISDN Data Controller (IDC) 
CRC generation/checking 


BLOCK DIAGRAM 
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LIV Line Interface Unit D, i ie D, 
MUX = Multiplexer . 

MAP Main Audio Processor 
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MPI Microprocessor Interface 

OSC Oscillator and Timing Circuitry 
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Issue Date: 


GENERAL DESCRIPTION 


The Am79C30A Digital Subscriber Controller (DSC), 
shown in the block diagram, provides the Terminal 
Equipment access to the ISDN. The Am79C30A is com- 
patible with the CCITT I-Series recommendations at the 
“S” reference point allowing the user of the device to 
design TEs which conform to the international ISDN 
standards. 


The Am79C30A provides a 192 kbps full duplex digital 
path between the TE located in the subscriber’s prem- 
ises and the NT or PABX line card over 4-wires. The 
Am79C30A separates the bit stream into the B1 (64 
kbps), B2 (64 kbps) and D (16 kbps) channels. The B- 
channels are routed to different sections of the 
Am79C30A under user control. The D channel is par- 
tially processed inthe Am79C30A and passed to the mi- 
croprocessor for further processing. 


The transmission rate of 192 kbps provides a 48-bit 
frame every 250 us for framing and maintenance. The 
frame structure provides for frame synchronization and 
multiple terminal contention resolution as described in 
the CCITT I-series recommendations. Both point- 
to-point and _ point-to-multipoint connections are 
supported. 


The Am79C30A can be used as a voice telephone, a 
digital data terminal, or a voice and data terminal. 
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The audio processor in the Am79C30A, shown in the 
block diagram, uses Digital Signal Processing (DSP) to 
implement the codec and filter functions.The audio 
processor interfaces to a speaker, an earpiece, and two 
separate audio inputs. In the receive and transmit paths 
the user may program gain or alter the frequency 
response. 


A serial port gives the user access to the B-channels of 
the Am79C30A multiplexer. This serial port may be 
used by data terminals and provides, with additional cir- 
cuitry, access to the CCITT “R” reference point. 


The Am79C30A is controlled via an interrupt driven 
microprocessor bus interface by an external micropro- 
cessor. Using this interface, the microprocessor proc- 
esses the D-channel information and programs the 
Am79C30A accordingly. This includes programming a 
multiplexer within the Am79C30A to route the B- 
channels as specified by the D-channel control informa- 
tion. The microprocessor can interrogate and program 
the Am79C30A via its mode, status, and error registers. 


CONNECTION DIAGRAMS 
Top View 
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09456-36B 


Note: Pin 1 is marked for orientation. 


18 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 


(Valid Combination) is formed by a combination of: 


AM79C30A 


a. Device Number 


b. Speed Option (if applicable) 
c. Package Type 

d. Temperature Range 

e. Optional Processing 


a. DEVICE NUMBER/DESCRIPTION 
Am79C30A 


Digital Subscriber Controller (DSC) 
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B 
e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 


J = 44-Pin Plastic Leaded Chip Carrier 
P= 40-Pin Plastic DIP 


b. SPEED OPTION 
Not Applicable 


Valid Combinations 


AM79C30A PC,JC,PCB,JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 


ct 


Am79C32A 


ISDN Data Controller (IDC) 


DISTINCTIVE CHARACTERISTICS 


@ Combines CCITT 1.430 S/T Interface transceiver, 
D-channel LAPD processor in a single chip. 


™ = Interrupt-driven microprocessor interface 
™ CMOS technology, TTL compatible 


= “S” or “T” Interface Transceiver 
Level 1 Physical Layer Controller 
Supports point-to-point, short or extended 
passive bus configurations 
Multiframe support 


BLOCK DIAGRAM 
CAP, 


(Am79C30A only) 


OSC 


Line Interface Unit 
Multiplexer 

Main Audio Processor 
Data Link Controller 
Microprocessor Interface 
Oscillator and Timing Circuitry 


Advanced 
Micro 
Devices 


™ D-channel Processing Capability 
Flag generation/detection 
CRC generation/checking 
Zero insertion/deletion 
Four 2-byte address detectors 
Random number generation 
8-byte transmit and receive FIFOs 


™ Pin and software compatible with the Am79C30A 
Digital Subscriber Controller (DSC) 


DLC 


RESET 
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GENERAL DESCRIPTION 


The Am79C32A ISDN Data Controller (IDC), shown in 
the block diagram, provides the Terminal Equipment ac- 
cess to the ISDN. The Am79C32A is compatible with the 
CCITT I-Series recommendations at the “S” reference 
point allowing the user of the device to design TEs which 
conform to the international ISDN standards. 


The Am79C32A provides a 192 kbps full duplex digital 
path between the TE located in the subscriber's prem- 
ises and the NT or PABX line card over 4-wires. The 
Am79C32A separates the bit stream into the B1- (64 
kbps), B2- (64 kbps) and D- (16 kbps) channels. The B- 
channels are routed to different sections of the 
Am79C32A under user control. The D-channel is par- 
tially processed inthe Am79C32A and passed to the mi- 
croprocessor for further processing. 


The transmission rate of 192 kbps provides a 48-bit 
frame every 250 us for framing and maintenance. The 
frame structure provides for frame synchronization and 
multiple terminal contention resolution as described in 
the CCITT I-series recommendations. Both point- 
to-point and point-to-multipoint connections are 
supported. 
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The Am79C32A can be used in digital data terminal, and 
terminal adaptor equipment. 


A serial port gives the user access to the B-channels of 
the Am79C32A multiplexer. This serial port may be 
used by data terminals and provides, with additional cir- 
cuitry, access to the CCITT “R” reference point. 


The Am79C32A is controlled via an interrupt driven mi- 
croprocessor bus interface by an external microproces- 
sor. Using this interface, the microprocessor processes 
the D-channel information and programs the 
Am79C32A accordingly. This includes programming a 
multiplexer within the Am79C32A to route the B-chan- 
nels as specified by the D-channel control information. 
The microprocessor can interrogate and program the 
Am79C32A via its mode, status, and error registers. 


CONNECTION DIAGRAMS 
Top View 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79C32A P Cc B 


| eer e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


c. PACKAGE TYPE 
J = 44-Pin Plastic Leaded Chip Carrier (PL 044) 
P= 40-Pin Plastic DIP (PD 040) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am79C32A 


ISDN Data Controller (IDC) 


Valid Combinations 


AM79C32A PC,JC,PCB,JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am79C401 sala 


Integrated Data Protocol Controller™ (IDPC™) Devices 


DISTINCTIVE CHARACTERISTICS 


Data Link Controller ™ Multiple (four plus broadcast) address recognition 
™ Full-featured bit-oriented communication control- meee 
ler supporting HDLC, SDLC, LAPB, LAPD, and ™ Multiplexed serial interface with up to thirty-one 
DMI 8-bit channels or non-multiplexed serial interface 
m Data transfer rate: 2.048 Mbps ™ Local and Remote Loopback Modes 
mM 32-byte receive FIFO and 16-byte transmit FIFO ™ Transparent (Protocol-Free) Mode 
with programmable thresholds and DMA hand- 
shakes ™ 56 kbps Mode 
BLOCK DIAGRAM 
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DISTINCTIVE CHARACTERISTICS (continued) 


USART 


= Superset of Industry-Standard 8250 UART 
features 


™ Four-byte transmit/receive FIFOs 


# Special character recognition (up to 128 
programmable) 


@ Synchronous mode provides a transparent serial 
data path 


™ Local Loopback mode 
Dual-Port Memory Controller 


™ Memory bus arbitrator provides dual-port access 
to standard low-cost static RAM 


GENERAL DESCRIPTION 


The Am79C401 Integrated Data Protocol Controller 
(IDPC) and companion software product, the 
Am79LLD401 IDPC Low-Level Driver (LLD), provide 
many of the essential building blocks for construction of 
a variety of communications systems. When combined 
with ROM, RAM, a microprocessor, and the appropriate 
physical layertransceiver, acomplete ISDN, X.25, SNA, 
or similar system can be constructed. The IDPC is 
design-compatible with existing AMD communication 
components (Am79C30A Digital Subscriber Controller 
(DSC) and Am79C32A ISDN Data Controller (IDC)) and 
off-the-shelf microprocessors such as the 80188. 


The IDPC contains hardware and software support fea- 
tures for use ina single-processor environment (such as 
a terminal adaptor to an ISDN network) or a multi- 
processor application (such as a communication inter- 
face fora PC or integrated voice/data work station appli- 
cation). For multi-processor applications, the IDPC con- 
trols access to an external “shared” RAM which serves 
as a data buffer and communications area (“mailbox” 
concept). The IDPC arbitrates simultaneous requests 
for RAM access and supports an inter-processor inter- 
rupt scheme. 


A companion software product, the Am79LLD401 IDPC 
LLD, provides isolation of the various hardware func- 
tions from the higher levels of packet protocol software. 
The LLD can be used with any bit-oriented protocol, in- 
cluding AMLINK™, which is AMD’s LAPD /LAPB imple- 
mentation. Additionally, AMD’s AmLink3™ package 
offers a complete implementation of the X.25 Packet 
Layer (Layer 3) protocol. 


@ Programmable inter-processor interrupts support 
RAM-based inter-processor mailboxes 


Microprocessor Interface 
@ 8-bit non-multiplexed data bus 


@ Operates with 12.5 MHz 80188 processor with 
zero wait states 


General Features 


= Compatible with Am79C30A DSC and 
Am79C32A IDC 


= CMOS technology, single +5V supply 
@ Power-down mode 


™ 68-pin PLCC package 


For ISDN D-channel applications, a similar function is 
provided by the Am79C30A DSC and Am79LLD30A 
LLD software. 


The interfaces presented by the Am79LLD30A DSC 
LLD and the Am79LLD401 IDPC LLD use the same 
primitives so that both the D-channel and the B-channel 
canuse the same layer-2 software. Both LLDs provide a 
hardware-independent interface to upper-layer proto- 
cols such as AMLINK LAPD. 


Functionally, the IDPC consists of four sections: Data 
Link Controller (DLC), Universal Synchronous/ 
Asynchronous Receiver/Transmitter (USART), Dual- 
Port Memory Controller (DPMC), and Microprocessor 
Interface (MPI). 


Data Link Controller (DLC) 


The DLC shown in the Block Diagram is a high-speed, 
bit-oriented protocol processor that supports either mul- 
tiplexed or non-multiplexed data rates up to 2.048 Mbps. 


The DLC provides full-duplex (simultaneous transmit 
and receive) data transfer between the chip’s Serial Bus 
Port (SBP) and internal parallel bus. Through the use of 
a 32-byte receive FIFO, a 16-byte transmit FIFO, and 
two external DMA channels, the DLC provides efficient 
movement of data to and from external memory and the 
SBP (network interface). 


The DLC supports data transfers via DMA, interrupts, or 
polled I/O. The use of the FIFO buffers minimizes inter- 
rupt latency and frequency of interrupts. 


The DLC has several programmable modes of opera- 
tion which include: 


@ Non-multiplexed mode 

@ Multiplexed mode 

™ Local/Remote Test modes 

= Transparent (Protocol-Free) Mode 
™ 56 kbps Mode 


Non-multiplexed Mode 


In non-multiplexed mode, the DLC functions as a con- 
ventional serial communications controller capable of 
supporting full-duplex data transfers at rates up to 2.048 
Mbps. This mode is useful in non-ISDN applications 
such as SNA networking. 


Multiplexed Mode 


In multiplexed mode, the DLC’s SBP interfaces cleanly 
with the SBP on the Am79C30A DSC or the Am79C32A 
IDC, and provides access to thirty-one 64 kbps time 
slots. 


Local/Remote Loopback Test Modes 


The IDPC can be placed in the local or remote loopback 
mode under software control. In local loopback, the 
transmitter output is tied back to the receiver input. In 
remote loopback, the receiver input from the network 
is transmitted back to the network for system test 
purposes. 


Transparent Mode 


In Transparent Mode, the DLC receives and transmits 
data without performing any HDLC protocol process- 
ing, creating a clear path between the SBP and the 
transmit and receive FIFOs. This mode can be used in 
either multiplexed or non-multiplexed modes. 


56 kbps Mode 


In 56 kbps Mode, the DLC transmits and receives data 
at a 56 kbps data rate. In this mode, the DLC sends data 
within an 8-bit time slot period, and always pulls the TxD 
pin HIGH during the transmit time period of the eighth 
bit. Similarly, during data reception, the DLC shifts in 7 
bits during the programmed time slot, but always waits 
until eight bits have been accumulated before transfer- 
ring the data to the receive FIFO. 


Universal Synchronous/Asynchronous Receiver/ 
Transmitter (USART) 


The IDPC contains a built-in USART for exchanging 
data between RS232 type terminals and the ISDN net- 
work in applications where there is no host processor. 
The USART provides a superset of 8250 UART features 
and supports both synchronous and asynchronous se- 
rial Communications. The USART is capable of full-du- 
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plex operation at speeds up to 64 kbps using an internal 
programmable baud rate generator. 


The USART supports the following functions: 


@ Programmable synchronous/asynchronous 
modes 


= Software reset 

®@ Line break recognition and generation 

™ Special character recognition 

™@ Selectable stop bits (1-, 1.5-, or 2-stop bits) 


®@ Full modem control handshake lines (RTS, CTS, 
DSR, and DTR) 


™ Local loopback and “stick parity” test features 


The USART receiver can detect up to 128 user- 
identified special characters. As each character is 
received, it is tested. If it is identified as a special charac- 
ter, a maskable interrupt is generated. 


The USART includes an internal Baud Rate Generator 
that receives an input from the USARTCLK pin and pro- 
vides a clock for the transmitter and receiver sections 
(and to the external pin BDCLKOUT). The Baud Rate 
Generator’s data rate is programmed by loading two “di- 
visor latches” (under software control). 


Dual-Port Memory Controller (DPMC) 


The DPMC provides RAM access control and an inter- 
processor interrupt mechanism that permits two proces- 
sors to share common RAM memory without the ex- 
pense of dual-port RAM. These features are necessary 
in developing network interface applications for PCs 
and Integrated Voice/Data Workstations (IVDWs). 


In a typical multi-processor application, a local proces- 
sor (such as the 80188) exchanges data with the host 
processor in the PC or |VDW using shared memory. The 
DPMC performs RAM access arbitration between the 
local and host processors, allowing low-cost static RAM 
to appear as a dual-port memory to each processor. 


The local processor can access any device onthe IDPC 
external bus. The host processor can only access the 
RAM onthe IDPC external bus. Any contention between 
the local processor and the host processor is arbitrated 
by the DPMC onthe IDPC. Both processors communi- 
cate via memory-resident data buffers and mailboxes. 
An inter-processor interrupt scheme notifies the other 
processor when one of the processors has written data 
to a buffer or a command to a mailbox. 


Microprocessor Interface (MPI) 


The MPI consists of an 8-bit non-multiplexed data bus 
that allows the IDPC to function with a 12.5 MHz 80188 
processor (or other similar microprocessor) with zero 
wait-states. 
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LOGIC SYMBOL 


PD CS CLK DACK AgAs5 
DLCINT 
DRQpo, DRQ, 


USARTINT 


BDCLKOUT 


USARTCLK 
SBIN 

SCLK 
SFS/XMITCLK 
HDT-R 
HINTACK 
HINTIN 

HRDY 

HREQ 

LDT-R 


LREQ 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79C401 J Cc B 


| e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
J = 68-Pin Plastic Leaded Chip Carrier 
(PL 068) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am79C401 
Integrated Data Protocol Controller (IDPC) 


Valid Combinations 


AM79C401 JC, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Advanced 
Am2085 Micro 
ISDN Subscriber Access Controller (ISAC-S™) Devices 


DISTINCTIVE CHARACTERISTICS 
@ S-Bus transceiver according to CCITT 1.430 


Recovery of clock and frame 
Frame alignment for trunk line termination 


Access to Echo bit 


Implementation of activation/deactivation 
procedure 


Support of LAPD protocol 


FIFO buffer (2¢64 byte) for efficient transfer of 
D-channel packets 


GENERAL DESCRIPTION 


The Am2085 ISAC-S is a transceiver circuit able to inter- 
face voice/data communication equipment to the 4-wire 
CCITT S-Bus. It supports the LAPD protocol in hard- 
ware. For an efficient transfer of D-channel packets, 
FIFO structures are used. 


BLOCK DIAGRAM 
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™ Serial interfaces for various types of B-channel 
sources/destinations (SLD, SSI) 


Switching functions for B-channels 
Watchdog timer 

Switching of testloops 

8-bit microprocessor interface 


Advanced CMOS technology 


Low power consumption 


The device is mounted in a 40-pin CMOS package. 


The power consumption of the device inthe active state 
is 80 mW (8 mW in Power Down State). 


{t TIC Bus S 
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CONNECTION DIAGRAMS 
Top View 
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11136-002B 


CONNECTION DIAGRAMS (continued) 


44-Pin PLCC 
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LOGIC SYMBOL 


uP 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM2085 P Cc B 


| ee e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial ( 0 to +70°C) 


c. PACKAGE TYPE 


P = 40-Pin Plastic DIP (PD 040) 
J = 44-Pin Plastic Leaded Chip Carrier (PL 044) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2085 


ISDN Subscriber Access Controller (ISAC-S) 


Valid Combinations 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am2110 


ISDN Terminal Adapter Circuit (ITAC) 


DISTINCTIVE CHARACTERISTICS 
m™ Universal adaptor for ISDN R reference point 


™ Support of async and sync interfaces: X.21, X.21 
bis, V.24, RS232C 


= Programmable speeds from 300 bps to 64 kbps 


— Bit rate adaptation according to X.30, V.110, 
ECMA.102, V.120 and DMI 


™ Programmable time slots and subchannels for 
intermediate rates 


GENERAL DESCRIPTION 


The ISDN Terminal Adapter Circuit (ITAC) is a mono- 
lithic, full custom circuit for interfacing standard termi- 
nals and PCs to a circuit switched data network or an 
ISDN. It may be programmed to perform bit rate adapta- 
tion for 64 kbps clear channels according to the newest 
rate adaptation protocols. The on-chip communication 


BLOCK DIAGRAM 
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Serial Communication Logic 
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Advanced 
Micro 
Devices 


# Automatic calling/answering with on-chip 
controllers 

™ = |n-band parameter exchange support 

™ Parallel 8-bit microcontroller interface 

= DMA support 

| 


Single +5 V supply, low power CMOS 
technology 


controllers handle signalling between data equipment 
and the network, effectively replacing the “smart mo- 
dem” of the PSTN. The features of the ITAC make it 
suitable for use in advanced networking applications 
that require flow control, in-band parameter exchange 
and interworking. 


Interface 


2° x 8Kbit/s 
Bit Rate 
Adaptation 


Programmable 


Clock Generator 


Publication # 11154 Rev. 


March 1989 


Amendment /0 


Issue Date: 


CONNECTION DIAGRAMS 
Top View 


40-Pin DIP 
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Note: Pin 1 is marked for orientation. 
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LOGIC SYMBOL 


R — Interface | 

(X — Series, V — Series) 

VDD VSS XTAL1 XTAL2 

Network 


SDX 


SDR 
DTE 


CLK 


MI1-3 FSC 
MO1-2 
ADO...7 RD WR CS ALE INT DMOR DACKO DMIR DACKI EODR 


uC System 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM2110 J Cc B 


| eee e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
J = 44-Pin Plastic Leaded Chip Carrier (PL 044) 
P = 40-Pin Plastic DIP (PD 040) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2110 
ISDN Terminal Adapter Circuit (ITAC) 


Valid Combinations 


AM2110 JC, JCB, PC, PCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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cr 
Am2160 Advanced 


Micro 
Audio Ringing Codec Filter (ARCOFI) Devices 
DISTINCTIVE CHARACTERISTICS 
@ Applications in digital terminal equipment ™ Dual analog inputs for handset and “handsfree” 
including a voice path microphones plus an auxiliary differential analog 


input 
Low power CMOS technology aes 


= Two sets of differential outputs for a handset 


Test and maintenance loopbacks in the analog earpiece and loudspeaker 


front end and the digital processor 
™ Power dissipation: 


™ SLD or IOM™ Rev. 2 serial interface bus — active 150 mW 

= Flexible Peripheral Control Interface (PCI) — Standby 10 mW 

— CODEC filter @ Temperature range: —25 to +70°C 
= DTMF, tone and ringing generators m™ Packages: 24-pin DIP 

= 28-pin PLCC 


Separate output for a piezo ringer 


BLOCK DIAGRAM 


ARCOFI Block Diagram ARCOFI 
Analog Front End ARCOFI Signal Processor Digital Interface 
AFE ASP ADI 


Digital Signal 


Peripheral Control 
Processor 


Interface 


Timing 


12 SIP/DU 


6 CLK/DCL 
5 FCS 


SLD 
Interface 


GND Vss GND Vip Reset 
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GENERAL DESCRIPTION 


The Am2160 Audio Ringing Codec Filter (ARCOFI) pro- 
vides the subscriber with an optimized audio, ringing, 
codec filter processor solution for a digital telephone. 
The ARCOF| fulfills all necessary requirements for the 
completion of a low cost digital telephone. Full featured 
applications including handsfree telephone are included 
by the addition of a voice switched speakerphone cir- 
cuit. The ARCOFI performs all coding, decoding, and 
filtering functions according to CCITT and AT&T norms. 


CONNECTION DIAGRAMS 
Top View 


24-Pin DIP 


The ARCOFI integrates a DTMF generator in the trans- 
mit direction and a tone generator plus a ringing genera- 
tor in the receive path. The interfacing to a handset 
mouth and earpiece is facilitated by a flexible analog 
front end. A loudspeaker output has also been inte- 
grated on chip as well as a secondary input for a hands- 
free microphone. The microphone analog gains is user 
programmable under microprocessor control. 


28-Pin PLCC 


Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM2160 P C 


B 
(__—— e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P =24-Pin DIP (PD 024) 
J = 28-Pin Plastic Leaded Chip Carrier (PL 028) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2160 
Audio Ringing Codec Filter (ARCOFI) 


Valid Combinations 


AM2160 PC, PCB, JC, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD's standard military grade products. 
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Am82525 ivan 


High-Level Serial Micro 
Communications Controller Extended (HSCX ) Devices 


DISTINCTIVE CHARACTERISTICS 


Serial Interface @ Independent time slot assignment for each channel 
with programmable time slot length (1-256 bit) 


Different modes of data encoding (NRZI, NRZ) 
Modem control lines (RTS, CTS, CD) 


Two independent full-duplex HDLC channels 
On-chip clock generation or external clock source 


On-chip DPLL for clock recovery for each channel 


On-chip baud rate generators for each channel Support of bus configuration by collision resolution 


BLOCK DIAGRAM 
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DISTINCTIVE CHARACTERISTICS (continued) 


™ Programmable bit inversion 


™ Transparent receive/transmit of data bytes without 


HDLC framing 
Cyclic transmission mode (1 to 32 bytes possible) 


Data rate up to 4 Mbps 


Protocol Support 
Auto mode 


Non auto mode 
Transparent mode 


Handling of bit-oriented functions in all modes 


LAPB/LAPD/SDLC/HDLC procedural support in 
auto mode (I- and S-frame handling) 


Modulo 8 or modulo 128 operation 


Programmable timeout and retry conditions 


GENERAL DESCRIPTION 


The Am82525 HSC X is a High-Level Serial Communica- 
tions Controller with extended features and functionality. 
The HSCX is compatible to the Am82520 HSCC. 


The HSCX has been designed to implement high-speed 
communication links using HDLC protocols and to re- 
duce the hardware and software overhead needed for 
serial synchronous communications. 


Due to its 8-bit adaptive bus interface it fits into every 
AMD/Siemens/Intel or Motorola 8- or 16-bit microcon- 
troller or microprocessor system. The data throughput 
from/to system memory is optimized for transferring 
blocks of data (up to 32 bytes) by means of DMA or inter- 
rupt request. Together with the storing capacity of up to 
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™ Programmable maximum packet size checking 
Microprocessor Interface 
64-byte FIFOs per channel and direction 
Storage capacity of up to 17 short frames in receive 
direction 

= Efficient transfer of data blocks from/to system 
memory by DMA or interrupt request 

@ §8-bit demultiplexed or multiplexed bus interface 

@ intel or Motorola type microprocessor interface 
General 

= Compatible to Am82520 (HSCC) 

™@ Advanced CMOS technology 

= 


Low power consumption 
—active 25 mW at 4 MHz 
—standby 4 mW 


64 bytes in on-chip FIFOs, the serial interfaces are effec- 
tively decoupled from the system bus which drastically 
reduces the dynamic load and reaction time of the CPU. 


The HSCX directly supports the X.25 LAPB, the ISDN 
LAPD, and SDLC (Normal Response Mode) protocols 
and is capable of handling a large set of OSI layer 2 pro- 
tocol functions independently from the host processor. 
Furthermore, the HSCX opens a wide area for applica- 
tions which use time division multiplex methods; e.g, 
time-slot oriented PCM systems, systems designed for 
packet switching, and ISDN applications, by its program- 
mable telecom-specific features. 


The HSCxX is available in a 44-pin PLCC package. 


CONNECTION DIAGRAM 
Top View 


44-Pin PLCC 
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Note: Pin is marked for orientation. 
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LOGIC SYMBOL 
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ORDERING INFORMATION 
Standard Products 
AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 
b. Speed Option (if applicable) 
c. Package Type 


d. Temperature Range 
e. Optional Processing 


AM82525 J Cc B 


[ e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial ( 0 to +70°C) 


c. PACKAGE TYPE 
J =44-Pin Plastic Leaded Chip Carrier (PL 044) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am82525 
High-Level Serial Communications Controller Extended (HSCX) 


Valid Combinations 


AM82525 JC, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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INTEGRATED SERVICES DIGITAL NETWORK (ISDN) 


Switch Products 
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= Preliminary 3 
a cl 
Am7938 Advanced 


Micro 
Quad Exchange Power Controller (QEPC) Devices 
DISTINCTIVE CHARACTERISTICS 
™ Supplies power for up to four digital telephone ™ Status detectors for each line driver; open-loop, 
lines current-overioad, iow ouiput voltage, thermal 
overload 
™ Conforms to the CCITT recommendations for 
power feed at the “S”or “T” reference point ™ Programmable current limiting 
— Applications for intelligent NTs and PABX/Central ™ Automatic shutdown of overloaded lines 
Office line cards 
™ Automatic thermal shutdown 
™ Supports point-to-point and point-to-multipoint = at ae 
configurations Microprocessor-compatible interface 
™ Built-in battery control circuit for —40 V operation ™ High-voltage bipolar technology allows battery 
voltages up to 65 V 
™ Each of the four lines is individually controlled 
™ Output current up to 150 mA per driver 
BLOCK DIAGRAM 
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GENERAL DESCRIPTION 


The Am7938 Quad Exchange Power Controller (QEPC) 
provides a power source for up to four line interfaces. 
The power source to the Am7938 is a local battery ora 
centralized regulated power supply. The Am7938 can 
reside in intelligent NTs or PABX/Central Office line 
cards. It can operate in point-to-point and point-to-multi- 
point configurations. Via the Am7938’s microprocessor 
interface, each powered line is individually controlled 
and monitored. The power to each line can be switched 
off independently. Hence, overloads and faults are easy 
to detect and localize even ina large system. The status 
conditions detected by the Am7938 on each line which 
may be read by the microprocessor are: low output volt- 
age, open-loop, current overload, thermal overload, and 
normal line conditions. 


CONNECTION DIAGRAM 
Top View 


Current limit and thermal shutdown circuits protect the 
Am7938 against overload conditions. However, certain 
applications may require additional external protection 
Circuitry. 


The Am7938 has been developed specifically for 
CCITT-compatible ISDN configurations. It should be 
recognized, however, that due to its versatile design, the 
Am7938 can be used in numerous other applications. 


24-Pin DIP 


Note: 1. Pin 1 is marked for orientation. 


2. Reserved (RSRVD) pins should not be connected externally to any signal or supply. 


ORDERING INFORMATION 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


a i 


jeter Shaadi: PROCESSING 
a = Standard Processing 
= Burn-in 
d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 
c. Laelia TYPE 


= 24-Pin Ceramic DIP (CD 024) 


b. SPEED OPTION 


a. DEVICE NUMBER/DESCRIPTION Not Applicable 


Ques Bchanae Power Controller (QEPC) 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 


Valid Combinations 


AM7938 DC, DCB 
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Am2055 _. 


Extended PCM Interface Controller (EPIC™) Devices 


DISTINCTIVE CHARACTERISTICS 


™ Board Controller for up to 32 ISDN or 64 voice = Timeslot assignment freely programmable for all 
subscribers connected subscribers 

™ Nonblocking switch for 128 channels (16, 32, or ™@ Two serial interfaces (PCM and configurable) 
64 kbps bandwidth or a mixture thereof) 2 


Programmable for a wide range of data rates 
= Two consecutive 64 kbps channels can be handled (8 to 8192 kbps) 
as a single quasi 128 kbps channel. 


BLOCK DIAGRAM 
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DISTINCTIVE CHARACTERISTICS (continued) 


™@ Data rates of PCM and configurable interfaces 
independent from each other (data rate adaptation) 


™ Single and double rate clock selectable 


= PCN interface 
Tri-state control signals for external drivers 
Programmable clock shift 


™ Configurable interface 
Configurable for IOM™ compatible devices 
(4 duplex ports) 
Configurable for SLD compatible devices 
(8 bidirectional I/O ports) 
Configurable for PCM applications 


GENERAL DESCRIPTION 


The Am2055 Extended PCM Interface Controller 
(EPIC) is amonolithic switching device for the path con- 
trol of up to 128 channels of 16, 32 or 64 kbps 
bandwidth. Two consecutive 64 kbps channels may also 
be handled as a quasi-single 128 kbps channel. For 
these channels the EPIC performs non-blocking space 
time switching between two serial interfaces, the system 
and the configurable interface. 


Both interfaces can be programmed to operate at differ- 
ent data rates between 8 and 8192 kbps. The system in- 
terface consists of up to four duplex ports with a tristate 
indication signal for each output line. The configurable 
interface can be selected to incorporate either four du- 
plex or eight bidirectional I/O ports (SLD). 


The EPIC can therefore be programmed to commu- 
nicate either with SLD or with IOM (ISDN oriented 
modular) compatible devices. In both cases, the device 
handles the layer 1 functions buffering the C/I and moni- 
tor channels for |OM compatible devices and the feature 
control and signaling channels for SLD compatible 
devices. 


Due to its capability to switch channels of different 
bandwidths, the EPIC can handle up to 32 ISDN 
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™ Standard uP interface with multiplexed address 
/data bus or separate address and data buses 
(PLCC 44) 


@ Handling of layer 1 functions 
Change detection logic for C/I (LOM configuration) 
or feature control (SLD configuration) channels 


Buffered monitor (1OM configuration) or signaling 
channel (SLD configuration) 


™ Comfortable uP access to two selected channels 
H 40-pin Dual-In-Line or 44-pin PLCC package 
™ Advanced low power CMOS technology 


subscribers with their 2B + D channel structure in IOM 
configuration or up to 16 subscribers in SLD configu- 
ration. Since its interfaces can operate at different data 
rates, the EPIC is an ideal device for data rate 
adaptation. 


Moreover, the EPIC is one of the fundamental building 
blocks for networks with either central, de-central or 
mixed signaling and packet data handling architectures. 
The other key devices are the IDEC™ (ISDN D-Channel 
Exchange Controller, Am2075) and the HSCX (En- 
hanced High Level Serial Communication Controller, 
Am82525). 


Applications of the EPIC include communication multi- 
plexers, concentrators, central switches as well as pe- 
ripheral ISDN and analog line cards. 


The EPIC is available in a 40-pin DIP or a 44-pin PLCC 
package. 


The 40-pin DIP/DIC version is controlled by a standard 
8-bit parallel microprocessor interface with a multi- 
plexed address-data bus. Inthe PLCC package the de- 
vice may optionally be controlled by separate 

address and data buses. 


CONNECTION DIAGRAMS 
Top View 


40-Pin DIP 
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Note: Pin 1 is marked for orientation. 
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LOGIC SYMBOLS 


i PDC } PCM 
Timing 
DCL PFS 
FSC sted 
PCMO 
Port 0 DDO | 1xbo 
ou RxD1 
Port 1 
DD1 TxD1 } PCM1 
eae TSC1 
Port 2 ppe RxD2 
DU2 TxD2 PCM2 
DU3 RxD3 
TxD3 PCM3 
TSC3 
+‘ 
LLP interface 
Functional Symbol for the Duplex Configuration 
PDC 
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DCL 
FSC RxD0 
TxDO 
SIPO TSCO 
SIP1 
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SLD SIP3 TSCl 
Interface 
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SIP7 RxD3 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM2055 J Cc B 


tL e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 


c. PACKAGE TYPE 
C = Commercial (0 to +70°C) 
J = 44-Pin Plastic Leaded Chip Carrier 
(PL 044) 
P = 40-Pin Plastic Dip (PD 040) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2055 
Extended PCM Interface Controller (EPIC) 


Valid Combinations 


AM2055 PC, JC, PCB, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am2075 


ISDN Digital Exchange Controller (IDEC) 


DISTINCTIVE CHARACTERISTICS 
@ Four independent HDLC channels 


mM 64 byte FIFO storage per channel and direction 


@ Handling of basic HDLC functions 
flag detection/generation 
zero deletion/insertion 

CRC checking/generation 
check for abort 


™ Single connection and quad connection modes 


—@ {OM"” interface or PCM interface 


GENERAL DESCRIPTION 


The Am2075, ISDN Digital Exchange Controller (IDEC), 
is a serial HDLC data communication circuit with four 
independent channels. Its telecommunication-specific 
features make it especially suited for use in variable 
data rate PCM systems. In addition, the device contains 
sophisticated switching functions and implements auto- 
matic contention resolution between packet data from 
different sources. 
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Advanced 
Micro 
Devices 


= Programmable time slots and channel data rates 
(up to 4 MBs) 


B Different methods of contention resolution 


= §8-bit parallel microcontroller interface with 
vectored interrupt 


mM Advanced CMOS technology 


Power consumption less than 50 mW 


Its applications include communication multiplexers, 
peripheral ISDN line cards, packet handlers, and X.25 
packet switching devices. The IDEC is a fundamental 
building block for networks with either centralized, 
decentralized, or mixed signaling packet data handling 
architectures. 


Publication # 11134 Rev. Amendment /0 


issue Date: April 1989 


BLOCK DIAGRAM 
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CONNECTION DIAGRAMS 
Top View 


28-Pin DIP 


44-Pin PLCC 
11134-002B 
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Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a Device Number 

. Speed Option (if applicable) 

. Package Type 

. Temperature Range 

. Optional Processing 


Tomson e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


oaands 


d. TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
J = 44-Pin Plastic Leaded Chip Carrier 
(PL 044) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2075 
ISDN Digital Exchange Controller (IDEC) 


Valid Combinations 


AM2075 PC, JC, PCB, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am2080/B Advanced 


an Micro 
S-Bus Interface Circuit (SBC) Devices 
DISTINCTIVE CHARACTERISTICS 
@ Full duplex 2B + D S/T-interface transceiver = Several operating modes 
according to CCITT 1.430 


™@ Receive timing recovery according to selected 
™@ Conversion of the frame structure between the operating mode 


S/T and IOM™ interfaces , . 
@ Frame alignment with absorption of phase wander 


™ D-channel access control in trunk line applications 
™ Activation and deactivation procedures according ™ Switching of test loops 
to CCITT 1.430 


™ Advanced CMOS technology 
@ Built-in wake-up unit for activation from | 


power-down state @ Low power consumption: 


—standby less than 4 mW 
mM <Adaptively switched receive thresholds ~active max 60 mW 


— Control via IOM interface 
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issue Date: March 1989 


GENERAL DESCRIPTION 

The Am2080 S-Bus Interface Circuit (SBC) implements 
the four-wire S/T-interface used to link voice/data termi- 
nals to an ISDN. Through selection of operating mode, 
the device may be employed in all types of applications 
involving an S-interface. In particular, two or more SBCs 
can be used to build a point-to-point, passive bus, ex- 
tended passive bus, or star configuration. 


Specific ISDN applications of the SBC include: ISDN 
terminals, ISDN network termination (central office and 
PABX applications), and PABX trunk lines to central 
office. 


CONNECTION DIAGRAMS 
Top View 


22- Pin DIP 


RREF (2080) 
SR2 (2080B) 


21, |SRI1 


—7 SR2 (2080) 
RSRVD (2080B) 


19 |_| XTAL1 
18 |_| XTAL2 


11135—002A 
Note: Pin 1 is marked for orientation. 
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The device provides ail electrical and logical functions 
according to CCITT recommendation 1.430. These in- 
clude mode-dependent receive timing recovery, D- 
channel access and priority control, and automatic han- 
dling of activation/deactivation procedures. The SBC 
does not require direct microprocessor control. 


The SBC is an |OM compatible part, 22-pin CMOS de- 


vice. Itoperates from a single +5 V supply and features a 
power-down state with very low power consumption. 


28-Pin PLCC 


SR2 
RSRVD 
XTAL1 
XTAL2 
VSS 
CP 

Mo 

X1 
RSRVD 


LOGIC SYMBOL 


2 4 
10 nF 


1IOM 
Interface 
ft 2'1 
Glock 
sin 
urpose 
ve Cd 7.68 MHz +100 ppm 


VDD VSS_ RST 


+5V OV Reset 
“Terminating resistors only at the far ends of the connection 


11135-03A 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


P Cc B 
: e. OPTIONAL PROCESSING 
Blank = Standard Processing 
B = Burn-in 
d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 
c. PACKAGE TYPE 


P = 22-Pin Plastic Dip (PD 022) 
J = 28-Pin Plastic Leaded Chip Carrier 
(PL 028) 


AM2080 
AM2080B 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2080/B 
S-Bus Interface Circuit (SBC) 


Valid Combinations 
' aS Valid Combinations list configurations planned to 
Valid Combinations be supported in volume for this device. Consult 
AM2080 the local AMD sales office to confirm availability of 
PC, JC, PCB, JCB specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD's standard military grade products. 
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Am2081 


S/T Bus Interface Circuit Extended (SBCX) 


DISTINCTIVE CHARACTERISTICS 


™ Full duplex 2B + D S/T interface transceiver 
according to CCITT 1.430 


™ Adaptive equalizer 
™ Receive timing recovery 


@ Built-in wake-up unit for activation from power— 
down state 


™ Conversion of the frame structure between the 
S/T interface and IOM™ Rev.2 Interface 


# Activation and deactivation procedures according 
to CCITT 1.4380 


™ D-channel access control, also in trunk application 


™ Access to S and Q bits of S/T interface 


BLOCK DIAGRAM 


SX1 Transmit 
SX? Buffer 
D-Channel 
Control 
Receive 
Buffer 
SR1 
SR2 


DPLL 
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Advanced 
Micro 
Devices 


Automatic handling of S and Q bit messages 


Software controlled maintenance interface 
(I/O ports) 


Frame alignment with absorption of phase wander 
in NT2 network side applications 


Switching of test loops 
Several operating modes 


Advanced CMOS technology 


Low power consumption: 
— standby less than 6 mW 
— active max 80 mW 


FSC 
DCL 


IDP1 
IDPO 


IOM Interface Logic 


Activation 
Control 


S/Q Bit 
Handler 


Publication # 11150 Rev. 
issue Date: March 1989 


Amendment /0 


GENERAL DESCRIPTION 


The S/T Interface Circuit Extended (SBCX) Am2081 im- 
plements the four-wire S/T interface used to link voice/ 
data ISDN terminals, network termination (Central Of- 
fice and PABX applications), and PABX trunk lines to 
Central Office. Through selection of operating modes, 
the device may be employed in all types of applications 
involving an S/T interface. Two or more Am2081 SBCX 
can be used to build a point-to-point, passive bus, ex- 
tended passive bus or star configuration. 


The Am2081 SBCX provides the electrical and func- 
tional link between the analog S/T interface according to 
CCITT recommendation 1.430 and T1D1 Basic User 
Network Interface Specification, respectively, and the 
ISDN Oriented Modular (IOM) interface Rev. 2. 
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The Am2081 SBCX exceeds both the electrical and 
functional requirements of the S/T interface in order to 
provide high flexibility to the user with respect of S/T in- 
terface wiring configuration and implementation of 
layer-1 maintenance functions. By provision of some 
additional features at the IOM Rev. 2 interface the user 
is able to combine the SBCX with other IOM Rev. 2 de- 
vices in various Configurations. 


The Am2081 SBCX is a 28-pin CMOS device offered in 
both DIP and PLCC packages. It operates from a single 
5 V supply and features a power-down state with very 
low power consumption. 


CONNECTION DIAGRAMS 
Top View 


Note: Pin 1 is marked for orientation. 


28-Pin DIP 


28[ ] AVSS 
27 |_] SR2 
26 |_|] SR1 
25 {__] vDD2 
24 |_| AVDD 
23 |_]} MAI6 
22 |_| x1 

21 {_} X2 

20 |__| MAI4 
19]_| XTAL2 


18 |_} XTAL2 
X3 L 17 |__] MAI5 
16 |_} Xo 

15 [_] MODE 


28-Pin PLCC 
SX2 SX1 VDD AVSS SR2 


RST MAIO MODE XO MAIS5 
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SRI 
VDD2 
AVDD 
MAI6 
x1 
X2 
MAI4 


XTAL1 
XTAL2 


11134-002B 


LOGIC SYMBOL 


IOM Rev. 2 FSC 
IDPO =p 10nF 


IDP1 


TR=100 Ohm 


Maintenance 


2:1 
Auxiliary CMA (6:0) 
Interface TR=100 Ohm 


Mode 
KH 
Mode [__] 7.68 Mhz = 100 ppm 
Specific 
Functions XTAL2 |}—_+ 


AVDD VDD vss Avss_ RST 


+45V +45V OV OV Reset 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM2081 


B 
 ——— e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +/70°C) 


c. PACKAGE TYPE 
J =28-Pin Plastic Leaded Chip Carrier (PL 028) 
P = 28-Pin Plastic DIP (PD 028) 


b. SPEED OPTION 
a. DEVICE NUMBER/DESCRIPTION Not Applicable 


Am2081 
S/T Bus Interface Circuit Extended (SBCX) 


Valid Combinations 


AM2081 JC, JCB, PC, 
PCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Preliminary 
ee ct 
Am2095 


Burst Transceiver Circuit (IBC) 


DISTINCTIVE CHARACTERISTICS 


Half-duplex burst mode 2-wire U-interface 
transceiver 

144 kbps user bit rate (2B + D) 

384 kHz line clock rate 

[OM compatible 

Clock and frame recovery 


Adaptive line equalization and amplification at 
receiver 

Implementation of activation/deactivation 
procedures 


BLOCK DIAGRAM 


LO1 ° Trans- Scrambler 
LO2 « mitter Coder 


| Level - 


Detection 


Amplifier Anti- 
Lie Aliasing 
Filter 


‘U” interface 


Interface Control Logic 


Advanced 
Micro 
Devices 


m™ Mode configurable to function at both ends of the 
line 


® Built-in wake-up function for activation from 
power-down state 

w Switching of test loops 

m Typical length of loop: up to 3.5 km with 0.6 mm 
diameter wire | 

@ Advanced CMOS technology 

m Low power consumption ® 


—6 mW power down 
—80 mW power up (maximum) 


IOM interface 


De— 
Se  hecrambler 


Decoder 


Lowpass Z 
Equalizer 


TC,RC.MC{ SCS 
Equalizer- 
Control 
F covtemniseinemctensninasaecl — 
aaa | 


11137-007B 
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GENERAL DESCRIPTION 


The Am2095 ISDN burst transceiver circuit (IBC) is a full 
duplex transceiver for the 2-wire transmission line 
(CCITT U-reference point). Full duplex transmission is 
achieved using a time compression multiplex (ping- 
pong) technique. The device links the 2-wire transmis- 


CONNECTION DIAGRAM 
Top View 


sion line to the ISDN Oriented Modular (IOM™) interface 
and to the AMD family of ISDN devices. The device man- 
ages layer 1 of the interface protocol and can communi- 
cate with other layer 1 or layer 2 devices over the |OM 
interface. 


24-Pin DIP 


XTAL1 
XTAL2 


RST 


SDO 
FSC 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 
IOM Seely 
Interface 
Operati Mo 
ices ey 


+5 V TST 


VDD2 


+45V OV 4+5V 
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OV 


Mo 
TST 
DISS 
LI 
AVSS 
VDD2 
VDD 
LO1 
LO2 
VSS 
SDI 
DCL 


11137-002B 


ae: 


Display Supply 


Special 
Purpose 


XTAL1 
XTAL” 


= 


XTAL2 
VDD VSS AVDD AVSS_ RST 


* An external oscillator can also be used as 
a clock input to XTAL1. In this configuration 


Reset XTAL2 is not connected. 
11137-003B 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM2095 P 


B 
[| eee e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 24-Pin Plastic DIP (PD 024) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2095 
ISDN Burst Transceiver Circuit (IBC) 


Valid Combinations 


AM2095 PC, PCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military-grade products. 
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Am20901/Am20902 Advanced 
ISDN Echo Cancellation Circuit (IEC) ieee 


Two-Chip Set 


DISTINCTIVE CHARACTERISTICS 


™ Full duplex transmission and reception of the “U” 
(4B3T) interface signals according to the FTZ 
Guideline 1R 220 of the Deutsche Bundespost 
(DBP) 

—144 kbps user bit rate over standard local 
telephone loops 

—1 kbps maintenance channel for transmission of 
data loop back commands and detected 
transmission errors 

—4B3T ternary block code (subscriber line symbol 
rate 120 kbaud) 


BLOCK DIAGRAM 


MMS 43 
Coder 
Scrambler 
Speed 
Converter 
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B+B+D 
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Coeff. Read 


Coeff. Adapt. 
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& 


Timing 
Gen. 
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—Monitoring of transmission errors 
—Subscriber loop length without repeater: 
up to 4.2 km on 0.4 mm wire 
up to 8.0 km on 0.6 mm wire 


Adaptive echo cancellation 
Adaptive equalization 
Automatic polarity adaptation 


Clock recovery (frame and bit synchronization) in 
all applications 


Pulse 
Shaping 2 
D/A 
Post to Ext 
Filter 


Providing all Blocks 
with clocks 


re 


from Ext. 
Hybrid 
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DISTINCTIVE CHARACTERISTICS (continued) 


™ Transposition of ternary to binary data and vice 
versa (coding, decoding, scrambling, 
descrambling, phase adaptation) 


@ Built-in wake-up unit for activation from power- 
down state 


H Activation and deactivation procedure according 
to CCITT 1.430 and to FTZ Guideline 1R 210 of 
the DBP 


™ Adaptation of internal interfaces to the current 
signal direction by programmable operation 
modes: 
LT: Line Terminator in public or private exchange 
NT: Network Terminator connected to SBC 
NT-PABX: Trunk Module (TMD) 
NT-TE: Terminal equipment 
LT-RP: U Repeater unit subscriber side 
NT-RP: U Repeater unit exchange side 


H Optimized for working in conjunction with SBC 
via IOM interface 


™ Data speed conversion between the Uso frames 
and the IOM frames. In the LT and NT-PABX 
modes absorption of received phase-wander of up 
to 18 usec peak to peak (CCITT Rec. Q.512) 


@ Handling of commands and indications contained 
in the IOM C/I channel for (de-) activation, 
supervision of power supply unit and equipment 
for wire testing 


GENERAL DESCRIPTION 


The Am20901/20902 ISDN Echo Cancellation Circuit 
(IEC) is an advanced CMOS circuit for transmission 
over the Uko interface. The adaptive filter concept of the 
IEC is based ona highly digital approach which utilizes a 
sophisticated digital signal processing capability. 


The Am20901/20902 enables digital full duplex voice/ 
data transmission via the standard twisted pair 
telephone cable. (U interface) with a user bit rate of 
144 kbps according to the ISDN standards. Together 
with the flexible IOM interface, it is fully compatible to 
operate with the Am2080 (SBC) devices and also en- 
ables a repeater (two IEC’s back to back) for longer tele- 
phone loops. 


The IEC is capable of operating in the following applica- 
tions by means of pin strapping: the exchange, the net- 
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™ Data availability via the MONITOR channel: 


—accumulated RDS transmission errors; in the LT 
mode for the whole Uko link, in the NT mode 
only for those detected in the circuit itself 


—measurement value of the loop current 


—Echo canceller coefficients and status values, 
which can be used to give evidence of the 
state of “U” interface link 


™ Switching of an analog test loop at the Uko 
interface for testing as many units of the IEC as 
possible (loop 1 in LT, loop 4 in the repeater and 
loop 3 in the NT-PABX mode in reverse direction 
to the public exchange) 


™ Switching of a digital test loop as near to |OM as 
possible (loop 2 in NT-PABX and NT-TE) 


™ Remote control of test loop switching via 
maintenance channel 


Test loop 2 in the SBC (NT mode) 


Test loop 2 in the IEC near to the IOM interface in 
the NT-PABX and TE modes 


Test loop 4 in the IEC LT-repeater mode near to 
the U-line 


@ Generation of a synchronized 7.68 MHz clock for 
the SBC in the mode 


work termination, the terminal equipment, and the trunk 
model connecting a PABX to the public network. 


At the present the IEC is available in a two chip set only. 


A “Digital” Circuit, called IEC-D (PEB 20901) contains 
the digital receiver functions and the IOM™ -Uv inter- 
face functions. 


An “Analog” Circuit, called IEC-A (PEB 20902) contains 
the crystal oscillator and all of the analog functions of the 
line port, namely the A/D converter in the receive path 
and pulse shaping D/A converter and line driver in the 
transmit path. 


CONNECTION DIAGRAMS 


Top View 
24-Pin DIP 
DVDD L. 24 | | AOUT 
PDOW L_ 23 |_] BOUT 
DGND {| 22 |_| CL120 
RANGE [| 21 [] TTDo 
LOOP [7 20 [-] TTD1 


Am20902 49 [7] RSRVD 


CL15 [~ 18 [_] AGND lom2 [_] 10 
LEVEL L 17 J PDM LOOP {_} 11 
xourT LJ 16 _] AvDD EDOW Le 

RSRVD L] 10 15 |] AIN RANGE |_] 13 
CLi5 [_] 14 


14 |_] BIN 
13 __] vDD 


28-Pin PLCC 
OQ wz A & FE 
= rs) an) = =) 
6 aA > 0 O 
Q ae Q C= faa) 
ee Th eo ee 
3 2 1 27 
RSRVD} | 4 : 26] | CL120 
RANGE a 5 25 = TTDO 
LOOP - 6 24 Bs TTD1 
VREF = 7 23 iz RSRVD 
Am20902 
RSRVD| | 8 22] | AGND 
cLi5| | 9 21| | RSRVD 


LEVEL| | 10 20) | PDM 


xOUT| | 11 19| | AVDD 


RSRVD 12 


18 a RSRVD 
13 


iz 
= 
x< 


14 15 16 
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< 
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AIN| | 


L J LU 
Q a 
Zz oa 
Oo > 


Note: Pin 1 is marked for orientation. 
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TLC7[_|7 
RDi[_]8 
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TXL] 11 
loM2[_} 12 
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PDow[_| 14 
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44-Pin PLCC 


ST 1 TSP 


Am20901 


&{) TM 
aT] TM2 
i RSRVD 
at TM3 


N 
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Nh 
“I 
MN 


RSRVD [— 
RD2 [7 


8 


LT [7 


40 |_| TSP 
39 |_| TM1 
38 [_]TM2 
37 [_]TM3 
36 [7] TM4 
35 [|] 7TM5 
34 [~]TM6 
33 [ ] SLOTO 
32 [_]SLOT1 
31 [__] SLOT2 
30 |__|] MPF 
29 [__] BURST 
28 [ ] CLOCK 
27 |__|] FRAME 


39, | TM4 
38{ ] TMS 
37|_| TM6 
36|_| SLOTO 
35{_|SLOT1 
34[] SLOT2 
33|_| MPF 
32[] BURST 
31|_]| CLOCK 
30|_] FRAME 
29|_| TP 


LOGIC SYMBOL 


+5 V 
OV 100 nF 10...100 uF at 


VDD GND 

5 V4——>| TMO...6 RD1 
——»| TSP RD2 
———»| APF lOM2 


ov ———>| TP RANGE 
CL15 


LT 

MPF 

CLS 

——anel aah TCL7 we 
a CL70 RSRVD — 
AGND 15.36 MHz 
Am20901 Am20902 
IEC-D IEC-A 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM20901 
AM20902 P Cc B 


= e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 40-Pin Plastic DIP (PD 040) (Am20901) 
J = 44-Pin Plastic Leaded Chip Carrier 
(PL 044) (Am20901) 
P = 24-Pin DIP (PD 024) (Am20902) 
J = 28-Pin Plastic Leaded Chip Carrier 
(PL 028) (Am20902) 


b. SPEED OPTION 
a. DEVICE NUMBER/DESCRIPTION Not Applicable 
Am20901/20902 
ISDN Echo Cancellation Circuit (IEC) 


Valid Combinations 


AM20901 PC, JC, PCB, JCB 
AM20902 PC, JC, PCB, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 


“The Am2090 is a two-chip set. It is ordered as an Am20901 and Am20902. 
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Advanced 
Am2091 Micro 
ISDN Echo Cancellation Circuit (IEC-Q) Devices 


DISTINCTIVE CHARACTERISTICS 


mM Full duplex data transmission and reception at the @ Built-in wake up unit for activation from power 
—U-Reference point according to the layer 1 down state 
—Specification of the American Standard of 
Telecommunications: 


—144 kbps user bit rate over a two wire subscriber 


= Activation and deactivation procedure according 
to T1D1 layer 1 Specification and CCITT 1.430 


loop ™ Adaptation of internal interfaces to the current 
—2B1Q block code (2 binary, 1 quaternary) signal direction by programmable operation 
—4 kbps maintenance channel for transmission of modes: ee . 

data loop back commands and detected —LT: Line termination in public or private 

transmission errors exchange 


—TE: Terminal mode 


enon Ch iane Mission -euols —NT: Network termination connected to SBCX 
—operating at telephone loop plant LOOP #1 up to —NT-PABX: Trunk module (TDM) 

LOOP #15 as defined by American National 

Standard 


™ Transposition of quaternary to binary data and 
vice versa (coding, decoding, scrambling, 
descrambling, phase adaptation) 


BLOCK DIAGRAM 
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DISTINCTIVE CHARACTERISTICS (continued) 


mM Adaptive echo cancellation 
@ Adaptive equalization 


™ Clock recovery (frame and bit synchronization) in 
all applications 


@ Optimized for working in conjunction with SBCX, 
EPIC™ and IDEC™ Telecom ICs via IOM™2 
interface 


™ Data speed conversion between the U-Reference 
Point and the IOM frame 


@ Handling of the Commands and Indications 
contained in the |OM2 C/I channel for 
deactivation, activation, supervision of power 
supply unit and equipment for testing 


GENERAL DESCRIPTION 


The Am2091 ISDN Echo Cancellation Circuit (IEC-Q) is 
an advanced CMOS single chip transceiver for ISDN 
Basic Access Digital Subscriber Loops with 2B1Q line 
code. | 


According to the Layer 1 Specification of the American 
National Standard of Telecommunication control and 


CONNECTION DIAGRAM 
Top View 


44-Pin PLCC 


VDDAt 


TM5 
VDDA1 TM6 
VREF DISS 
XTAL1 SLOTO 
XTALO SLOT1 
RSRVD RSRVD 
VDDA2 SLOT2 
BIN PFCLE 
AIN DCL 
GNDA2 FSC 
TP2 TP 


Note: Pin 1 is marked for orientation. 


™ Data availability via monitor-channel: 
CRC transmission error 
Measurement value of the loop current 


Echo Canceller Coefficients and Status values, 
which can be used to indicate the state of the loop 


= Switching test loops 


™ Generation of synchronized 7.68 MHz clock for 
SBCX in NT mode 
m™ Low power consumption: 


— standby max 30 mW 
— active max 300mW 


@ 40-pin DIP and 44-pin PLCC package 


algorithmic requirements are implemented for a 144 
kbps full duplex data transmission. 


Together with the flexible IOM2 interface the IEC-Q is 
fully compatible with the Am2081 (SBCX). Am2055 
(EPIC), and Am2075 (IDEC) devices. 


40-Pin DIP 


TMO 
T™1 
TM2 
TM3 
TM4 
TM5 
TM6 
DISS 
SLOTO 
SLOT1 
SLOT2 
PFCLE 
DCL 
FSC 
TP 
RESQ 
DOUT 
BIN 
tag 
BURST 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 
| b. Speed Option (if applicable) 
c. Package Type 
d. Temperature Range 
e. Optional Processing 


AM2091 P 


B 
[ en e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 

P = 40-Pin Plastic DIP (PD 040) 
44-Pin Plastic Leaded Chip Carrier 
(PL 044) 


J 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am2091 
ISDN Echo Cancellation Circuit (IEC-Q) 


Valid Combinations 
AM2091 PC, PCB, JC, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am82520 Advanced 


High-Level Serial Communications Controller (HSCC) Devices 


DISTINCTIVE CHARACTERISTICS 


Baud rate generator and oscillator 


Two independent HDLC channels ™ Telecom-specific features programmable — 
Implementation of X.25 LAPB/LAPD protocol @ 8-bit parallel P interface 

Programmable timeout and retry conditions @ Advanced CMOS technology 

FIFO buffers for efficient transfer of data packets @ Low power consumption; 

Digital phase locked loop for each channel active: 25 mW at 4 MHz 


standby: 3 mW 
@ Package: 28-Pin Plastic DIP or 28-Pin Plastic 


Different modes for clock recovery and data Leaded Chip Carrier 
encoding = 


High-speed data rate (up to 4 MHz) 


Operating temperature 0 to +70° C 
@ Industrial: operating temperature —40 to +85°C 


Supports bus configuration by collision resolution 


BLOCK DIAGRAM 
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GENERAL DESCRIPTION 

The Am82520, High-Level Serial Communications Con- 
troller (HSCC), has been designed to free the user from 
tasks occurring in communication with networks and 
trunk lines. It is an X.25 LAPB/LAPD controller which to 
a large degree performs communication procedures in- 
dependent of CPU support. 


A parallel processor bus constitutes the microprocessor 
system. The serial communications interface consists of 
two full-duplex HDLC channels that can be operated in- 
dependently from one another. The HSCC is connected 
to the transmission line by additional line drivers or mo- 
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dems. The need for external hardware is reduced be- 
cause of added functions on-chip. The functions 
incorporated include an oscillator, DPLL (one per chan- 
nel), programmable baud rate generator, and time slot 
assigner. 


The chip contains a serial interface for two channels 
including a DPLL and collision-detection block, a data- 
link controller, and FIFO buffers. The pP interface, in- 
cluding the status and command registers, is used for 
both channels. The HSCC is implemented in a 2 micron 
CMOS technology. 


CONNECTION DIAGRAMS 
Top View 


28-Pin PDIP 


28-Pin PLCC 


AD6 ADS AD4 AD3 AD2 


Note: Pin 1 is marked for orientation. 
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LOGIC SYMBOL 


( AD7 RxDA |\q¢——— 
a ialD 
AD6 TxDA Serial Data 
ADS RxCLKA }¢——— 
Serial Clock Channel A 
Address/ AD4 TxCLKA 
Data Bus 
AD3 RTSA > Modem Control 
AD2 CISNO WA ef UP Reese 
AD1 RxDB |}¢————- 
Serial Data 
ADO TxDB |————» 
RD RxCLKB }q¢———— 
Serial Clock 
wa TxCLKB Channel B 
ee sags cs RTSB " b Modem Control 
ALE CTSB/CxbDB |e ——— J Bus Access 
“INT 
+5V GND RES 
11138-003B 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM82520 P C B 


| e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


= 28-Pin Plastic Leaded Chip Carrier 
(PL 028) 


c. PACKAGE TYPE 
J 
P = 28-Pin Plastic DIP (PD 028) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am82520 
High-Level Serial Communications Controller (HSCC) 


Valid Combinations 


PC,JC,PCB, | 
AM82520 JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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INTEGRATED SERVICES DIGITAL NETWORK (ISDN) 


Support Tools 
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ISDN DEVELOPMENT/EVALUATION SYSTEM 


Typically, communication designs take a consider- 
able time to bring to market. But AMD’s total product 
concept solves that problem by providing everything 
necessary to drastically cut time to market. 


In communications, software challenges can be 
more complex than hardware design issues. AMD- 
supplied software gives our products a decisive 
advantage. Your designs become more cost-effective 
and easier to get to market because you don't have 
to generate software and hardware to make AMD 
products fit in your application. 


In an ISDN design, we supply AmMLink3™ and Am- 
Link™ software, providing the lower layer, core 
communications requirements of your system. This 
enables you to focus your software development 
efforts on the application-specific aspects that give 
your product added value over your competitor. 


There’s also evaluation software to assist you in 


AmLink3/AmLink 


Compliance-tested link access software such as 
AmLink3 and AmLink is used for linking lower OSI 
Modellayers. This software is universally applicable 
because it is operating system independent. 


AmLink3 has been tested for communications net- 
works world-wide and meets the Q.921 and Q.931 
CCITT recomendations. It supports LAPD (Link 
Access Protocol D-channel) and/or LAPB (Link 
Access Protocol Balanced) for both channels con- 
currently, as well as D-channel signalling and X.25. 
The software uses a state table-based implementa- 
tion for structured design and flexibility. 


AmLLD Low-Level Device Drivers 


Each AMD ISDN component is supported by an 
AmLLD Low-Level Device Driver. The AmLLD's 
source code contains examples which _ illustrate 
how to use and access the many features of the 
device. They are intended to be used with AmLink or 
AmLink3. The interfaces provided by the AmLLD's 
use the same primitives so that both B-channel and 
D-channel can use the same layer 2 software. The 
AmLLD'’s provide a hardware independent interface 
to upper layer protocols, such as LAPD. 


86 


learning about, exercising and demonstrating dis- 
tinctive features of selected ICs. Design time is 
greatly reduced when you use this software to study 
and evaluate components. 


We understand your need to be able to rapidly 
evaluate our products. We offer a complete set of 
evaluation boards and software tools that allow you 
to demonstrate functions, measure key specifica- 
tions and reduce design time. Most of these boards 
operate ina PC, eliminating the need for expensive 
dedicated development systems. 


Development boards, like the ISDN Terminal 
Coprocessor Board (ITCB™), do more than demon- 
strate functions. The ITCB allows you to start work- 
ing with an ISDN design immediately. There is 
breadboard space on the ITCB to customize an 
application. We even provide the schematics. 


Am79B320 ITCB 


A full range of ISDN evalation boards and develop- 
ment tools are available. Our evaluation and devel- 
opment boards are designed to operate on PC XT 
or AT personal computers with MS DOS 2.0 or 
greater, allowing you to develop your systems quickly 
and effectively. They provide a direct connection to 
the four-wire ISDN “S” interface. When used with 
the AmLink3 software, our ISDN Terminal Coproces- 
sor Boards (ITCB) provide a convenient develop- 
ment vehicle for AMD products. The ITCB is an 
ISDN PC card design for development work, and it 
can even be used for manufacturing. 


VOICE SWITCHING PRODUCTS 


THE DUAL-CHANNEL, CMOS DSLAC JOINS THE SLAC™ IN THE FIRST 
CODEC-FILTER FAMILY TO USE DIGITAL SIGNAL PROCESSING TECHNOLOGY 
TO SOLVE YOUR LINECARD PROBLEMS | 


Advanced Micro Devices’ Am7901 and Am7905 
Subscriber Line Audio-Processing Circuits (SLAC) 
have been joined by the new Am79C02 Dual SLAC 
(DSLAC™) to form the world’s most high- 
performance and cost-effective family of user- 
programmable codec-filters. 


By employing state-of-the-art digital signal process- 
ing technology, AMD has integrated programmable 
filters and other linecard functions with the codec, 


and has made it possible for a single linecard design 
to satisfy the requirements of many different tele- 
com environments. 


The new DSLAC now provides the designer with 
two independently programmable channels on the 
same chip, in addition to the advantages of CMOS. 


No other approach to linecard design offers as 
much efficiency, flexibility, and reliability. 


THE FIRST MONOLITHIC SLIC FAMILY TO PROVIDE A BORSHT FUNCTION AND 
METERING SOLUTION TAILORED TO YOUR SYSTEM’S REQUIREMENTS 


Designed using high-voltage bipolar process tech- 
nology with precision thin-film resistors, Advanced 
Micro Devices Subscriber Line Interface Circuit 
(SLIC) family of products offers the designer a highly 
integrated solution for the BORSHT* and metering 
line-card functions. A variety of functional configura- 


*“BORSHT Functions: 


-B_attery feed 

—O_ vervoltage protection 

-R ing signal 

-S  upervision of Line 

—H _ybrid (two-wire to four-wire conversion) 
-T est access 
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tions and performance grades are available to pro- 
vide a cost-effective SLIC tailored to your system’s 
needs. Along with improved system performance, 
AMD’s SLIC products also provide special sig- 
nalling functions and dramatic power savings. 


THE FIRST COMPLETE MONOLITHIC SLIC 
PERFORMS ALL BORSHT FUNCTIONS 


Designed using high-voltage bipolar technology with Along with improved system performance and 
precision thin-film resistors, Advanced Micro De- special signalling functions, AMD’s Am7953/7957 
vices’ Am7953/7957 Subscriber Line Interface Cir- SLICs offer dramatic cost and power savings. 
cuits (SLICs) contain an innovative set of features, 

providing many benefits for system designers. 


Ring Relay ; O Ringout 
Driver 


Ground Gomer. Tesrpony [yf 
O Testout 


Detector Test Rela 
Driver 
TS 
Input Decoder 
and Control : 
2-Wire Interface | 


ae 6 
Lie 


Boat at 


Fi one —- 
Ring Trip Rina Tie | 


7. 
Detector 


Detector 


ee 
Switching 

Regulator 

we Lite 


*May be included depending on functional configuration specified 


Am7953X/7957X/79M53X/79M57X 
Subscriber Line Interface Circuit (SLIC) 


NEW BATTERY FEED SYSTEM SOLVES 
POWER DISSIPATION PROBLEMS 


Apatented new battery feed system allows users of 
AMD’s Am7957 SLIC previously unattainable de- 
grees of design flexibility and performance. 


The Am7957 uses the DC loop current as a control 
variable in a feedback loop to establish a modified 
DC feed voltage without excess power dissipation. 
Now you can design resistive feed systems where 
the feed resistance is programmable and indepen- 


VT-R 
V ;pp SOLUTION 


V BAT 


| mrt SOLUTION 


dent of the actual battery. This minimizes system 
power dissipation and keeps the loop current inde- 
pendent of the battery variations. 


The Am7953 allows the DC feed current to be 
programmed with external resistors. The feed cur- 
rent is independent of battery variations and loop 
length. 


R Loop MAX 


Loop 


Am7957 Line Feed Characteristics 
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THE FIRST TELECOMMUNICATION CODEC/FILTER UTILIZING 
STATE-OF-THE-ART MICROPROCESSOR TECHNOLOGY 
TO SOLVE YOUR LINECARD PROBLEMS 


Advanced Micro Devices’ Am7901A/B and Am7905A SLAC permits the digital switch designer to off-load 


Subscriber Line Audio-Processing Circuits (SLAC), some processing from other system processors to 
designedusing digital signal processing techniques, the linecard, and thus improve system efficiency 
employ digital filters to provide many system advan- while reducing cost. 


tages. Through application of advanced LSI tech- 
nology, AMD has incorporated the codec/filter and 
other line-card functions into the SLAC. AMD’s 


No other approach to linecard design allows as 
much flexibility and reliability. 


V Transmit Transmit 
IN{O Prefilter A/D Signal Processor i PCM Interface 


Serial 


OO 
I/O Interface LS) 


Receive Receive 
Signal Processor PCM Interface 


, | Transmit Transmit 
IN, 0 Prefilter A/D ; Signal Processor ! PCM Interface 


Serial 
I/O Interface 


Y Control 


Receive | Receive 
Signal Processor PCM Interface 


DSLAC Block Diagram 
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cl 
Am7901B/C Advanced 


WORLD-CHIP® Subscriber Line Audio-Processing Circuit (SLAC™) Devices 


DISTINCTIVE CHARACTERISTICS 


# Combination CODEC and Filter @ 4.096 MHz, 64-channel expanded mode operation 
= No trimming or adjustments required H Built-in test modes 
™ Uses digital signal processing H Microprocessor-compatible Serial Interface 
m Six user-programmable digital filters H Control interface to SLIC 
™ Dynamic time slot assignment ™ Low standby power 
= Only 2 external components (non-precision) ™ Selectable p-law, A-law (Am79018B) or linear, 
A-law (Am7901C 
= Dual PCM ports ( ) 
BLOCK DIAGRAM 
CAP1 CAP2 CLKX FSX 
O e fe) e 
Vw] Pre Digital Signal Digital Output 5 Teen 
é utpu O 
0 Filter A/D ae Processor Compressor Register 0 DXA 
O DXB 
Mx : Control, O C1 
D, © Interface : C, 0 -5V 
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6 Dic: 

Dor © ae es Digital Ground 
et Digital Signal Digital Input eee 
e D/A Gas Processor Expander Register : oa 

CLKR 
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GENERAL DESCRIPTION 


The Subscriber Line Audio-Processing Circuit (SLAC) 
performs the codec and filtering functions necessary in 
digital voice switching machines. In this application, the 
SLAC processes voiceband analog signals into Pulse- 
Code Modulated (PCM) outputs and processes PCM 
inputs into analog outputs. The SLAC’s performance is 
compatible with applicable AT&T and CCITT specifica- 
tions. The device consists of three main sections: 
transmit processor, receive processor, and control 
logic. 


The transmit section contains an anti-aliasing filter, an 
interpolative A/D converter and a digital signal proces- 
sor. The analog signals received are converted and 
digitally processed to generate either 8-bit u-law or 
A-law codes (Am7901B) or 16-bit linear or 8-bit A-law 


CONNECTION DIAGRAMS 
Top View 


28-Pin DIP 


28 |_| Voc 
27 |_] MCLK 
26{[-] cs 
25 |_| Dour 
24|_] Dy 
DCLK 
22 |__| DGND 
21 |_| TSCB 
20 {|_] TSCA 
19 |_| CLKX 


18 |_| DXA 
17 |__} DXB 
16 |_] FSX 
15 {_] DRA 


CD007011 


Note: Pin 1 is marked for orientation. 
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codes (Am7901C). Either one of two output ports may 
be selected for PCM data transmission. 


The receive section contains a digital signal processor 
and a D/A converter. Either 8-bit u-law or A-law codes 
(Am7901B) or 16-bit linear or 8-bit A-law codes 
(Am7901C) are received, processed and converted to 
analog signals. Either one of two input ports may be 
selected for reception of PCM data. 


The control I/O provides a microprocessor-compatible 
serial interface and allows the user bi-directional access 
to many programmable features as well as the capability 
to completely control the operation of the device via a 
comprehensive set of 32 commands. 


28-Pin PLCC 


FSR CLKR Ves Ve MCLK CS 


13 


14 15 16 


C, DRB DRA FSX DXB DXA 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM7901B/C D Cc 


| e. OPTIONAL PROCESSING 


Blank = Standard Processing 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
D = 28-Pin Ceramic DIP (CD 028) 
P = 28-Pin Plastic DIP (PD 028) 
J = 28-Pin Plastic Leaded Chip Carrier (PL 028) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7901B (u-Law, A-Law) 
Am7901C (Linear, A-Law) 
WORLD-CHIP Subscriber Line Audio-Processing Circuit (SLAC) 


Valid Combinations 
AM7901B DC, PC, JC 
AM7901C 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD's standard military grade products. 
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cl 
Am790 5 A Advanced 


Micro 
WORLD-CHIP™ Subscriber Line Audio-Processing Circuit (SLAC™) Devices 


DISTINCTIVE CHARACTERISTICS 


= Combination CODEC and Filter H Built-in test modes 
@ No trimming or adjustments required ™ Microprocessor-compatible Serial Interface 
™ Uses digital signal processing = Control interface to SLIC 
mM Six user-programmable digital filters @ Low standby power 
= Dynamic Time Slot assignment @ Selectable p-law or A-law 
= = Only 2 external components (non-precision) B 24-pin DIP 
28-pin PLCC 
@ 4.096 MHz, 64-channel expanded mode operation 
s 


Dual PCM ports 


BLOCK DIAGRAM 


CAP1 CAP2 


Vin P iai i igi 5 TSB 
re- Digital Signal Digital Output 0 TSCB 
. Filter A/D > Processor Compressor Register O DXA 
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Issue Date: February 1989 


GENERAL DESCRIPTION 


The Subscriber Line Audio-Processing Circuit (SLAC) 
performs the codec and filtering functions necessary in 
digital voice switching machines. In this application, the 
SLAC processes voiceband analog signals into Pulse- 
Code Modulated (PCM) outputs and processes PCM 
inputs into analog outputs. The SLAC’s performance is 
compatible with applicable AT&T and CCITT specifica- 
tions. The device consists of three main sections: trans- 
mit processor, receive processor, and control logic. 


The transmit section contains an anti-aliasing filter, an 
interpolative A/D converter and a digital signal proces- 
sor. The analog signals received are converted and digi- 
tally processed to generate either 8-bit u-law or A-law 


CONNECTION DIAGRAMS 
Top View 


24-Pin DIP 


CD007011 


Note: Pin 1 is marked for orientation. 


codes. Either one of two output ports may be selected 
for PCM data transmission. 


The receive section contains a digital signal processor 
and a D/A converter. Either 8-bit u-law or A-law codes 
are received, processed and converted to analog sig- 
nals. Either one of two input ports may be selected for 
reception of PCM data. 


The control I/O provides a microprocessor-compatible 
serial interface and allows the user bi-directional access 
to many programmable features as well as the capability 
to completely control the operation of the device via a 
comprehensive set of 34 commands. 


28-Pin PLCC 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM7905A P Cc 


| ae e. OPTIONAL PROCESSING 


Blank = Standard Processing 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 


J = 28-Pin Plastic Leaded Chip Carrier (PL 028) 
P = 24-Pin Plastic DIP (PD 024) 
D = 24-Pin Ceramic DIP (CD 024) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 


Am7905A 
WORLD-CHIP Subscriber Line Auto-Processing Circuit (SLAC) 


Valid Combinations 


AM7905A PC, DC, JC 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am79C02/A 


Dual Subscriber Line Audio-Processing Circuit (DSLAC™) 


DISTINCTIVE CHARACTERISTICS 
™ Software programmable: 
—SLIC impedance 
—Trans-hybrid balance 
—Transmit and Receive gains 
—Equalization 
—Digital I/O pins 
—Time Slot Assigner 
@ Adapt and freeze or fixed trans-hybrid balance 
filter (Am79C02 and Am79C02A) 
™ Continuously adapting trans-hybrid balance filter 
(Am79C02A only) 


BLOCK DIAGRAM 
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Advanced 
Micro 
Devices 


@ A-law or p-law coding 
@ Dual PCM ports 
—Up to 8.192 MHz (128 channels per port) through 
the PCM interface 


2.048 MHz or 4.096 MHz master clock 
Direct Transformer Drive 
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Low power CMOS 

Mixed mode (analog and digital) impedance 
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GENERAL DESCRIPTION 


The Am79C02/A Dual Subscriber Line Audio-Process- 
ing Circuit (DSLAC) integrates the key functions of 
an analog linecard into one programmable, high- 
performance dual CODEC-filter device. The DSLAC is 
based on the proven design of the reliable Am7901A 
Subscriber Line Audio-Processing Circuit (SLAC). 
The advanced architecture of the DSLAC implements 
two independent channels and employs digital filters to 
allow software control of transmission, thus providing a 
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cost-effective solution for the four-wire-to-PCM section 
of a linecard. 


Advanced CMOS technology makes the Am79C02/A 
DSLAC an economical device that has both the function- 
ality and the low power consumption needed by linecard 
designers to maximize linecard density at minimum cost. 
When used with two SLICs, the DSLAC provides a com- 
plete, software-configurable solution to the BORSCHT 
function. 


CONNECTION DIAGRAMS 
Top View 
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44-Pin PLCC 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 


AM79C02 A D C 


LL d. TEMPERATURE RANGE 


C = Commercial (0°C to 70°C, 
Relative Humidity = 15% to 85%) 
| = Industrial (-40°C to 85°C, 
Relative Humidity = 5% to 95%) 


c. PACKAGE TYPE 
P = 40-Pin Plastic DIP (PD 040) 
D = 40-Pin Ceramic DIP (CD 040) 
J = 44-Pin Plastic Leaded Chip Carrier 
(PL 044) 


b. Device Options 
Blank = Standard Device 
A = Continuous Trans-Hybrid Filter 


Adaption Mode 
a. DEVICE NUMBER/DESCRIPTION 


Am79C02 
Dual Subscriber Line Audio-Processing Circuit (DSLAC) 


Valid Combinations 


AM79C02 ADC APC AJC 
ADI API AJl 
DC PC JC 
DI Pl Jl 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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Am7953/Am7957 uae 
Am79M53/Am79M57 Micro 


: ; eee ; Device 
Subscriber Line Interface Circuit Family (SLIC) : 
DISTINCTIVE CHARACTERISTICS 
Programmable constant current or constant B® Am79M53/M57 versions support 2.2 VRMS 

resistance feed versions metering (12 and 16 kHz) 
™ Line feed characteristics independent of battery ™ Two-wire impedance set by single external 
variations impedance 
™ Programmable loop detect threshold @ Performs polarity reversal 
# Onchip switching regulator for low active power ™@ Various Ring and Test relay driver combinations 
dissipation available 
™ Ground key detect option available ™ Tip open state for ground start lines 
™ Low standby power 
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GENERAL DESCRIPTION 


The Am7953/57 and Am79M53/57 family of Subscriber 
Line Interface Circuits (SLIC) perform the telephone line 
interface functions required in both Central Office and 
PABX environments. The full range of signal transmis- 
sion, battery feed and loop supervision functions are 
performed. Signal transmission performance is compat- 
ible with North American and CCITT recommendations. 


The signal transmission functions include both 2- to 4- 
wire and 4- to 2-wire conversion. The 2-wire termination 
impedance is programmable with a single external im- 
pedance. The companion AMD SLAC™ (Subscriber 
Line Audio Processing Circuit) has a digital balancing 
filter that provides the trans-hybrid loss function. If the 
SLAC is not used, most codec/filter sets provide an 
uncommitted op amp for this purpose. 


The battery feed architecture makes the DC feed char- 
acteristics programmable with external resistors. Fur- 
thermore, these characteristics are independent of 
battery variations. The output amplifiers are powered by 
an internal, self-adjusting switching regulator to reduce 
power consumption to a minimum. 


A polarity reversal function is provided which trans- 
poses the normal voltage sense of the A(Tip) and 


CONNECTION DIAGRAMS 


B(Ring) leads with a controlled transition time. All trans- 
mission functions continue normally following the transi- 
tion. A disable mode limits loop current and cuts power 
dissipation while allowing the full complement of super- 
visory functions to be utilized. 


The supervisory functions of off-hook detection and ring 
trip detection are read through a single, TTL compatible 
output. To eliminate noise induced errors, the off-hook 
detector signal may be filtered. Off-hook detection has a 
threshold that is adjusted by means of external compo- 
nents. Additional supervisory functions put the A lead 
into an open circuit or high impedance state suitable for 
application in ground start systems. Similarly, boththe A 
and B leads may be open circuited to clear relays, re- 
cover from line faults, or turn off out-of-service lines. 
Depending on chip type, up to two relay drivers provide 
ring and test relay functions. The Am79M53/M57 ver- 
sions can handle 12 and 16 kHz metering in addition to 
voice. 


The SLIC’s user programmable states are controlled by 
a TTL compatible code. These control inputs are de- 
signed to easily interface to popular single chip micro- 
computers such as the AMD Am8051 or to latched 
outputs from a SLAC or other processing circuit. 


28-Pin DIP 32-Pin PLCC 
ae AX(TIPX) 
Vec Vac wBX( ala 
le BX(RINGX) ie 
2 AX(TIPX) 32 31 30 
3 DB TP{ |5 29] | TP 
4 DA TESTOUT|_| 6 og\_| DA 
: Ro Ly? 27|_| Ro 
6 HPB vent DPR 
8 26 
4 HPA 
8 Vex Qear|_]} 9 25. ] HPA 
9 Vee CHS|_| 10 24|_ | Vix 
a CHCLK|_ Vv 
11 23 
AGND/DGND ‘ 
Cl} 12 22| ] RSN 
Roc 
C, a 17 18 19 202'{JDGND 
C, a = 
E, DET C, C, C, Ry AGND 


Notes: 1. Pin 1 is marked for orientation. 
2. TP is a thermal conduction pin tied to substrate. 


3. Pinouts will vary depending on bonding option selected. See Data Sheet for details. 
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PRODUCT SELECTION GUIDE 


SLIC Types 

There are four basic types of SLIC: 

1. The Am7953 series with constant current feed 

2. The Am7957 series with constant resistance feed 

3. The Am79M53 series with constant current feed 
and metering capability 


4. The Am79M57 series with constant resistance feed 
and metering capability 


Bond-out Options 

The Am7953 and Am7957 series both have four poten- 
tial bond-out configurations as indicated by a fifth digit 
(n) in the part number (refer to the selection chart). The 
metering versions also have these potential bond-out 
configurations plus an additional configuration indicated 
by the absence of a fifth digit (not including the “M”). 
These options are as follows: 


™ No fifth digit (metering versions only); Am79M53 
indicates that E, and E, functions (DET enable and 
DET ground key select) are present together with 
one relay driver (ring) whose collector and emitter 
are output to pins. 


@ n=1; Am79571 indicates that both E, and E: 
functions are present together with one relay driver 


Selector Chart 
Possible SLIC Products 


Notes: 1. n= Bonding option designator 
2. x = No designator 


Metering capabilit 


[Ring relay driver sf # | 8 


Test relay driver 
28-pin dip 


*Collector and emitter ouput to pins 
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Am7953n Am7957n Am79M53n| Am79M57n 


ae ee EE ee ee eee 
hearse eae eee ere es 
[Constant current feed _—sf* | * | >] | | fe |e | ff 
[Constant resistance feed | | | [e{te{e] | Je} * | ¢ | 
Led eae: NR (sa SR CE a ee 
Det enablelbisen S|) is ele See ee ee 
[DET GND key select bi, E.|* | *{*{]+*] |e*ls*+ | *« iets | ¢ 
PRE eo ee ae eee 
[Ring relay drivers | | | | TT Tt 
eee 


EE ee Cl 
oa ie ne cl i SB 


(ring) whose emitter is output to a pin and whose 
collector is internally sourced from Vcc. 


@ n=2;Am79532 indicates that the E, function (DET 
ground key select) is present together with two relay 
drivers (ring and test) whose emitters are output to 
pins and whose collectors are internally sourced 
from Vcc. 


= n=3;Am79573 indicates that the E, function (DET 
enable) is present together with two relay drivers 
(ring and test) whose emitters are output to pins and 
whose collectors are internally sourced from Vcc. 


M n=4; Am79534 indicates that both E, and E, 
functions are present together with two relay drivers 
(ring and test) whose emitters are output to a pin 
and whose collectors are internally sourced from 
Vcc. This version is only available in 32-pin PLCC. 


All of these SLIC versions are potentially available but 
not all are presently in production. Versions that are 
presently in production are indicated in the following 
chart. If you are interested in a bond-out configuration 
that is not indicated to be in production, please contact 
AMD’s Communication Products Division or your local 
AMD sales office. 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79(M)XX(X) Cc 


: ee e. OPTIONAL PROCESSING 


Blank = Standard Processing 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
D = 28-Pin Ceramic DIP (CD 028) 
J = 32-Pin Plastic Leaded Chip Carrier (PL 032) 


b. SPEED OPTION 
Not Applicable 


Valid Combinations 
AM79531 PC,DC 


a. DEVICE NUMBER/DESCRIPTION 
Am79XXXX 
Subscriber Line Interface Circuit Family (SLIC) 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 


AM79572 PC,DC 


AM79574 JC 
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VOICE SWITCHING PRODUCTS 


Support Tools 
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VOICE SWITCHING EVALUATION SYSTEM 


AMD’s SLIC/SLAC/DSLAC Evaluation Boards provide ready-made hardware tools to create either a linecard 
environment or a stand-alone test fixture for the Am79XX family of SLIC/SLAC/DSLAC devices. 


Two complete Evaluation Board KITs are available or boards can be purchased separately. 


OPN DESCRIPTION 
Am79PROGKIT SLIC/SLAC Evaluation 
Board Kit 
« Am79CIFBD SLAC/DSLAC Computer 


Interface Board 
SLIC Evaluation Board 
SLAC Low-Noise 


¢ Am79SLICBD 
« Am79SLACBD 


OPN DESCRIPTION 
Am79PROGKIT/D SLIC/DSLAC Evaluation 
Board Kit 
¢ Am79CIFBD SLAC/DSLAC Computer 


Interface Board 
SLIC Evaluation Board 
DSLAC Low-Noise 
Evaluation Board 


¢ Am79SLICBD 
« Am79DSLACBD 
Evaluation Board 


In addition to the above boards, each KIT includes the following: 


¢ Diskette #1 and #2—Computer Interface Board Software Driver 
¢ Diskette #3 -PC AmMSLAC or PC AmSLAC II Program (see description next page) 


¢« Technical Manuals 
¢ Cables 


Am79SLICBD—SLIC 
Evaluation Board 


The SLIC Evalution Board provides a ready-made 
test setup for evaluating the performance of Am795X- 
Series Subscriber Line Interface Circuits. It includes 
a 256 kHz on-board clock to activate the switching 
regulatorinthe SLIC. The four-wire receive gain, the 
two-wire terminating impedance and the D.C. feed 
characteristics of the SLIC can be programmed by 
connecting appropriate impedances across binding 
posts fastened to the evaluation board. The four- 
wire analog interface is made available through 
BNC connectors. The two-wire port includes a pro- 
tection circuitry and a means to provide the neces- 
sary ring voltage to the subscriber. This board re- 
quires a —48 V and a +5 V power supply. 


Am79CIFBD—SLAC/DSLAC Computer 
interface Board 


The SLAC/DSLAC Computer Interface Board pro- 
vides a friendly, PC-driven interface to control up to 
two SLAC Low-Noise Boards or DSLAC Low-Noise 
Boards. The Interface Board will also attach to a 
PCM-channel measuring set (either a Hewlett- 
Packard PMA or a W&G PCM-4) to facilitate 
performance measurements onthe SLAC or DSLAC. 
Residenton the PC, the software program DSLACIF, 
provides an easy-to-use interface for controlling the 
entire setup. 


Am79SLACBD—SLAC Low-Noise 
Evaluation Board 


The SLAC Low-Noise Evaluation Board provides 
a ready-made _ stand-alone test setup for the 
Am7901 Subscriber Line Audio Processing Cir- 
cuit. A 2.048 MHz on-board clock generator sup- 
ports the timing requirements of the SLAC. A pair of 
BNC connectors provide convenient access to the 
analog input and output terminals of the SLAC. 
Also, this board may be connected to the SLAC/ 
DSLAC Computer Interface Board to allow the 
SLAC to be programmed froma Personal Computer. 


Am79DSLACBD—DSLAC Low-Noise 
Evaluation Board 


The DSLAC Low-Noise Evaluation Board is de- 
signed to demonstrate the high-performance Capa- 
bilities of the DSLAC (40-pin DIP). It is designed to 
interface to the SLAC/DSLAC Computer Interface 
Board through a DB37S connector. Both boards 
may be placed adjacent to each other on alab table 
and plugged together directly, without a connecting 
cable. It can also interface to two SLIC Evaluation 
Boards through 20-pin header connectors. 
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AmSLAC™ and AmSLAC II™ 
SLAC/DSLAC COEFFICIENT DEVELOPMENT SOFTWARE 


AmSLAC and AmSLAC II software is intended to 
provide the user with the coefficients needed to 
configure the SLAC (AmSLAC) and DSLAC 
(AmSLAC II) for optimal performance with respect to 
any given set of line card specifications. Line cards 
using either AMD’s Am7953/57 SLICs or trans- 
former based SLICs are supported. Inputs to the 
menu-driven program include such parameters as 
line impedance, SLIC impedance, fuse resistance, 
minimum two-wire return loss, minimum four-wire 
return loss, and so on. 


The AMSLAC manual provides details of the soft- 
ware installation, the user interface, SLAC/DSLAC 
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design considerations, and practical design ex- 
amples using various types of SLICs. The manual 
also provides general information on the definition 
of transmission parameters commonly used in the 
design ofline cards, characterization of transformer 
SLICs, and measurement techniques using AMD’s 
SLIC/SLAC/DSLAC Evaluation Boards. 


AmSLAC and AmSLAC II software is available in 
both VAX and IBM PC or compatible versions. It is 
highly recommended that the PC version be used 
only with a PC equipped with a math co-processor 
to speed the execution of the program. 


NETWORKING PRODUCTS 
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NETWORKING SYSTEM OVERVIEW 


Within the World Network are many Local Area 
Networks. Standards such as FDDI, StarLAN and 
Ethernet allow multiple user’s to share computing 
powerand applications. These networks use twisted 
pair, coax or fiber optic cable to link equipment. Also 
included in the World Network is the TAXIchip™ set, 


TAXI 


The Transparent Asynchronous XCVR Interface 
(TAXI) is a point-to-point communications link for 
building high-speed data channels. Operating with 
data rates up to 100 Mbps, TAXI is 10 times faster 
than conventional RS-422 line drivers and receiv- 
ers, the fastest point-to-point communications stan- 
dard today. 


For high-speed applications, no other vendor offers 
an integrated communications solution with the 
features of our TAXIchip set. It operates much like a 
single parallel latch: data is loaded into one side and 
read from the other, except that the second side is 
separated by a long serial link. With the TAXIchip 
set, you choose the interface best suited for your 
equipment: direct coaxial cable interface or fiber 
optic cable. 


which consists of a Transmitter and Receiver chip 
and functions as a general-purpose interface for 
very high-speed point-to-point communications over 
coaxial or fiber-optic media. These products and 
plans for future ones continue to show our commit- 
ment to networking. 


TAXI allows a simple, easy to install interface to 
fiber optics. It replaces bulky and expensive parallel 
ribbon cables with a single serial cable. This results 
in a reliable point-to-point link with increased sys- 
tem throughput. 


Am7968, Am7969 TAXIchip Set 
AmTAXIEVAL1 Evaluation Board 

* Parallel to serial conversion at a 100 Mbps maxi- 
mum data rate 

* Efficient encoding combines clock and data, with 
no clock skew problems 

¢ Easy interface to fiber optics and coax 

* Cascadable to accommodate any bus width 


ETHERNET 


Designed for office and automated factory systems 
where short data paths are common, Ethernet’s 
flexible addressing schemes and ease of reconfigu- 
ration allow you to build a reliable, low-cost network. 
Ethernet is a 10 Mbps packet-switched, digital data 
system for local area communications. Central 
controllers are not required and each node has 
direct access to the network. 


There are more Ethernet nodes using AMD chip sets 
than any other manufacturer. AMD as a primary IC 
manufacturer in the Ethernet market, became the 
first manufacturer to provide a complete Ethernet 
solution in 1985. 


The Am7990 chip-set is a total hardware solution for 
Ethernet implementation. The three chips were 
designed to work together, so you don’t waste time 
looking for other parts or trying to fit pieces together. 
This chip-set optimizes performance and ensures 
compatibility between components of the Ethernet 
system. 


AMD is continuing its long-term commitment to 
Ethernet by developing a second — generation 
Ethernet controller. The Am79C900 Integrated Lo- 
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cal Area Communications Controller™ (ILACC) chip 
will essentially combine today’s Am7990 and 
Am7992 into one chip, optimized for 16- and 32-bit 
systems. This CMOS device will offer better per- 
formance at a lower cost. 


A PC/AT-compatible LAN demonstration board is 
available that illustrates a low-cost Ethernet design 
for an IBM PC/AT. To further support Ethernet 
designs, Novell-certified drivers for Novell NetWare 
are available, as well as interfaces to the OSI model 
Transport and Data Link layers. 


Am7990, Am7992B, Am7996, Am79C900 
ETHNEVALS, Am7996EVAL Evaluation 
Boards 
* On-board DMA and buffer management, 48 byte 

FIFO 
¢ 24-bit wide linear addressing 
¢ Network and packet error reporting 


* Diagnostic routines, including internal/external 
loopback, CRC logic check, and time domain 
reflectometer 


StarLAN 


As an internationally recognized standard 1 Mbps 
network. StarLAN is often used for microcomputer 
applications. It employs standard twisted-pair tele- 
phone wire to connect intelligent devices. The ability 
to use previously-installed telephone wire makes 
StarLAN an important tool for inexpensive connec- 
tions. 


The Am7961 StarLAN Coded Data Transceiver is a 
combined Manchester encoder/decoder and high 


performance tranceiver. It can be used with most 
standard Ethernet controllers to build a StarLAN 
node. 


Am7961 StarLAN 
¢ Single-chip transceiver 
¢ Direct interface to most Ethernet controller chips 
Digital receiver noise filter 
¢ Optional fault detection modes, including loopback 
testing. 


Coded Data Transceiver 


The Am7960 Coded Data Transceiver allows you to 
make systems trade-offs to optimize your network. 
It allows the choice of a protocol, controller, size and 
topology best suited for your networking applications. 


The Am7960 is a combined Manchester encoder/ 
decoder and transceiver designed to maximize value 
and flexibility in low-speed (up to 3 Mbps) network- 
ing applications. 


Fiber Distributed Data Interface (FDDI) is anew 100 
Mbps fiber optic LAN standard approved by ANSI 
and ISO. It consists of two parallel rings of optical 
fiber and can connect up to 500 nodes with a ring 
circumference of up to 100 kilometers. The primary 
ring is used for data transmission. The secondary 
ring can also be used for data transmission or may 
serve as a backup ring. 


The SUPERNET™ chip-set is the first commercially 
available integrated FDDI implementation. It is a 
complete system solution, employing a mixture of 
state-of-the-art bipolar and CMOS technologies. 
Bipolar technology is used for the 125 MHz transmit 
and receive functions while CMOS is used for the 
controllerand memory management functions. AMD 
also has the fast, flexible system interface required 
to use the full FDDI network potential. SUPERNET 
supports a wide variety of system architectures, 
from simple to very high performance. 


An IBM PC/AT-compatible evaluation board is eas- 
ily configured to implement any kind of FDDI node, 
including wiring concentrators. The board will run 
FDDIMON, a monitor program for exercising the 
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Am7960 Coded Data Transceiver 
* Protocol transparent 
¢ “Modem-like” controller interface 
¢ Drives coax or twisted pair 


FDDI 


SUPERNET chip-set; FDDINET, a MAC driver and 
Station Management program; and FDDIDEMO, a 
menu-driven demo package which is intended to be 
used with FDDINET. Also available is FDDI CMT 
Emulator, aprogram that demonstrates and verifies 
CMT algorithms. 


Am79C81A, Am79C82A, Am79C83, 
Am7984A, Am7985A SUPERNET Chip-Set 
AmFDDI-PC-AT Evaluation Board 


* Compliant with proposed ANSI X3T9.5 specifica- 
tion including: 
—100 Mbps data rate 
—fiber optic transmission media 
—ring topology 
—timed token-passing protocol 
¢ Multiple loopback modes for run-time diagnostics 
¢ Supports 256K bytes of local frame buffer memory 
¢ Supports up to 200 Mbps dual-port memory 
access 


NETWORKING PRODUCTS 


Point-to-Point Communications 
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Am7968/Am7969 


TAXichip™ Integrated Circuits 
(Transparent Asynchronous Xmitter — Receiver Interface 
PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


@ Parallel TTL bus interface @ Drive coaxial cable directly or interface with fiber optic 


data links 
32-100 Mbps (4-12.5 Mbytes/sec) data throughput 


— Eight Data and four Command Pins 
— or nine Data and three Command Pins 


- or ten Data and two Command Pins 


@ Transparent synchronous serial link 


- +5 V ECL Serial |/O 
- AC or DC coupled 
- NRZI 4B/5B, 5B/6B encoding/decoding 


Asynchronous input using STRB/ACK 


Automatic MUX/DEMUX of Data and Command 


Cascadable for longer patterns 
Complete on-chip PLL, Crystal Oscillator 
Single +5-V supply operation 


696Z2WIV/s96ZWy 


28-pin PLCC, LCC or DIP 


BLOCK DIAGRAMS 
Am7968 TAXichip Transmitter 


Data Command 


Strobe (STRB) Strobe & 
Acknowledge (ACK) Acknowledge 


(x4) 


Oscillator 
and 


Clock Gen. i} 
i Data Encoder 
Shifter 


Cascade/Local Select (CLS) 


( 
Clock (CLK) 


Data Mode Select (DMS) 


(SEROUT+) Serial Out + 


Serial | | 
rial Input (SERIN) (SEROUT-) Serial Out - 


Serial Interface 


Media 
BDO007281 


Am7969 TAXichip Receiver 


Oscillator 


(X 
and 
SZ PLL 
J | Clock Gen. 
Sa (DMS) Data Mode Select 


Byte Sync |<4———(CNB) Catch Next Byte 
Logic (IGM) 1-Got-Mine 


(CLK) Clock 


Serial In + (SERIN +) 
Serial In — (SERIN -) 


Media 
interface 


Violation (VLTN) 


(OSTRB) Data Strobe 


oe : Oe 
Data Command 


J) (CSTRB) Command Strobe 


BD007291 


Note: N can be 8, 9, or 10 bits 
Total of N+M=12 
TAXIchip is a trademark of Advanced Micro Devices 


Publication # Rev. Amendment 
07370 Cc /0 
Issue Date: March 1989 


To receive complete data sheet, 
order publication number at right 116 


Am7968/Am7969 


GENERAL DESCRIPTION 


The Am7968 TAX\Ichip Transmitter and Am7969 TAXIchip 
Receiver Chipset is a general-purpose interface for very 
high-speed (4-12.5 Mbytes/sec, 40-125 Mbaud serially) 
point-to-point communications over coaxial or fiber-optic 
media. TAXIs emulate a pseudo-parallel register. They load 
data into one side and output it on the other, except in this 
case, the ''other'' side is separated by a long serial link. 


The speed of a TAXIchip system is adjustable over a range 
of frequencies, with parallel bus transfer rates of 
4 Mbytes/sec at the low end, and up to 12.5 Mbytes/sec at 
the high end. The TAXIchip's flexible bus interface scheme 
accepts bytes that are either 8, 9, or 10 bits wide. Multiple 
TAXIs can also be cascaded to accomodate a wider data 
bus. Byte transfers can be Data or Command signalling. 
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CONNECTION DIAGRAMS 


Top View 
Am7968 
DIPs PLCC* 
ack [1] 1@ Dis =a 
— ue) 
re) re) Pr] 
STRB | | 2 Dig : 5 : : a, ae 
SEROUT+ Dig ae eteeehece 
SEROUT-[— | 4 Dio 3 2 . 
Dl 
Vece2(ECl) [] 5 Dl; Voce (ECL) |_| 25] Dl 
D1 
Vee, (TTL ‘ 
Voor (TTL) |_| 6 Dio eo1 (TTL) {| o4{ | 
ey 
Vea (CML 0 
Vece3 (CML) [_] 7 GND, (TTL) cos (CML) |_| 23 |_| 
RESET GND, (TTL) 
RESET |_| 8 GND 2 (CML) z im 
91 [] GNDo (CML) 
oms [“] 9 20 x, os 7 
CLs [7 10 191] X2 CLs |_| 20] | *1 
SERIN [| 11 181] cu SERIN | | 19] | X2 
5 
iy as el i eat ge ee eg ee 
Cly {413 16[ | Diy esse eee : 
oi 2 
DigiCla |_| 14 15 [7] Dig/clg 2s 
CD010782 
CD010772 


Am7969 


RESET 
Voc 1 (TTL) 


Voc2 (CML) 
SERIN + GND 2 (CML) 


SERIN - GND, (TTL) 


CLK 


CD010802 


CD010792 


Note: Pin 1 is marked for orientation. 
* Also available in 28-Pin Ceramic Leadiess Chip Carrier; pinout identical to PLCC. 


118 


696Z2wiy/s96Zwy 


LOGIC SYMBOLS 
Am7968 Am7969 


CNB DMS RESET 


SERINE DOn/COm |_/ 


LS002051 LS002062 


Voc = Power Supply (3) Voc = Power Supply (2) 
GND = Ground (2) GND = Ground (2) 


ORDERING INFORMATION 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


~125 D © 


. OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
D = 28-Pin Ceramic DIP (CD 028) 
J = 28-Pin Plastic Leaded Chip 
Carrier (PL 028) 
L = 28-Pin Ceramic Leadless Chip 
Carrier (CL 028) 


. SPEED OPTION 
-—125 = Max. Encoded Serial Data Rate is 125 Mbps 


a. DEVICE NUMBER/DESCRIPTION 
Am7968 TAXIchip Transmitter (Local Mode only) 
AM7968C TAXIchip Transmitter (Local and Cascade Mode) 
AM7969 TAXIchip Receiver 


Valid Combinations 


AM7968-125 Valid Combinations 

PC, PCB, DC, DCB, JC . ' . : f : 
AM7969-125 Valid Combinations list configurations planned to be 
AM7968C-125 PC, DC, JC supported in volume for this device. Consult the local AMD 


sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION (Cont'd.) 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL 
products is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Device Class 

d. Package Type 

e. Lead Finish 


AM7969 -125 /B Pa 


A 
a LEAD FINISH 


A= Hot Solder Dip 


d. PACKAGE TYPE 
X = 28-Pin Ceramic DIP (CD 028) 
3 = 28-Pin Ceramic Leadless Chip 
Carrier (CL 028) 


c. DEVICE CLASS 
/B =Class B 


b. SPEED OPTION 
-—125 = Max. Serial Encoded Transmission Rate is 
125 MHz 


a. DEVICE NUMBER/DESCRIPTION 
Am7968 TAXIchip Transmitter 
Am7969 TAXIchip Receiver 


Valid Combinations 
AM7968-125 
/BXA, /B3A 
AM7969-125 | 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Group A Tests 
Group A tests consists of Subgroups 1, 2, 3, 7, 8, 9, 10, 11. 
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NETWORKING PRODUCTS 


Local Area Network Products 


Am7960 


Coded Data Transceiver 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


@ Universal Networking Transceiver 

@ High impedance interface to coupling transformer 
~ User transparent Manchester encoding/decoding 
- Glitch-free power up/down 


@ ''Modem-like" controller interface 

32 dB dynamic range (transmit to receive) 
Transmit edge rate control 

Up to 3 Mbps data rate 


GENERAL DESCRIPTION 


The Am7960 is a combined Manchester encoder/decoder 
and transceiver. It is designed for use in synchronous 
communications systems which require common mode 
isolation in point-to-point or common bus architecture, 
supporting data rates of up to 3 Mbps. This 5 V device 
provides 32 dB of dynamic range, and guarantees 2 V 
output into 37.5 2. A single external component controls 
the slew rate of the transmitter, and a signal qualifier in the 
receiver minimizes false starts improving reliability. 


The Am7960 has a modem-like controller interface which 
makes it compatible with nearly every existing synchronous 
communications controller (USARTs, SCCs, etc). 


The use of ECL circuitry to process signals internal to the 
Am7960 chip enhances device speed. I/O pins operate at 
TTL/MOS logic levels to allow convenient interfacing with 
other devices such as the AmZ8530* Serial Communica- 
tions Controller. 


BLOCK DIAGRAM 
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RELATED AMD PRODUCTS 


| Part No. | Description 


Am7990 


Am7996 Ethernet Transceiver 


Local Area Network Controller for Ethernet 


Am7992B Serial Interface Adapter 


AmZ8530 Serial Communications Controller 
Am7961 StarLAN Coded Data Transceiver 


Am79C900 Integrated Local Area Communication Controller 


To receive complete data sheet, 
order publication number at right 


Publication # Rev. Amendment 
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Issue Date: March 1989 
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CONNECTION DIAGRAM 
Top View 
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LOGIC SYMBOL 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: a. Device Number 


b. Speed Option (if applicable) 


c. Package Type 
d. Temperature Range 
e. Optional Processing 


AM7960 D Cc 


a. DEVICE NUMBER/DESCRIPTION 
Am7960 Coded Data Transceiver 


Valid Combinations 
| DC, DCB, LC, DMB, 


*Military range products are ''NPL'' (Non-Compliant 
Products List) or Non-MIL-STD-883C Compliant products 
only. 


B 
eee OPTIONAL. PROCESSING 


Blank = Standard processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
M = Military* (-55 to + 125°C) 


c. PACKAGE TYPE 
D = 24-Pin Slim Ceramic DIP (CD3024) 
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028) 


b. SPEED OPTION 
Not Applicable 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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Am7961 


StarLAN Coded Data Transceiver 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Single-Chip Transceiver for StarLAN Networks (pro- 
posed IEEE 802.3 1BASE5 specification) 

Direct interface to Am7990, 82586, 82588, and 68802 
LAN controllers 

Digital Receiver Noise Filter 

Manchester encoder/decoder may be disabled by an 
external control pin (MAN) 

External pin selects two different receiver input 
thresholds (+700 mV or +300 mV) 

Multipoint Extension (Daisychain) Collision Detection 
Circuit 

Transmit slew rate controlled with a single external 
resistor 


@ Optional Fault Detection Modes 
— Transmit Jabber Control 
— Abort On No Receive of carrier after transmit 
— Loopback testing capability 
@ Oscillator Circuit 
— Can be driven by a Crystal or External Clock 
— 8-MHz Output Clock is provided to drive LAN Control- 
ler and System Clock (no LAN Controller Crystal 
required) 
@ Fault Detection Output (PL) will drive an LED 
— Indicates that Jabber or Abort On No Receive timers 
have expired 


GENERAL DESCRIPTION 


The Am7961 is a single-chip transceiver which meets all 
physical layer requirements specified by the StarLAN 
network standard (proposed IEEE 802.3 1BASES5 specifica- 
tion). This +5-V device directly interfaces to most Local 
Area Network (LAN) Controllers. The StarLAN Coded Data 
Transceiver (SCDT) has two major operating modes: Man- 
chester encoder and decoder active, or Manchester encod- 
er and decoder bypassed. This means the SCDT can 
operate with Manchester-formatted data or as a simple 
transceiver. In either mode, the transmit slew rate and 
receiver presence level may be adjusted by external control 
pins. The SCDT has an internal digital receive filter which 


removes the need for external discrete filters. The SCDT is 
guaranteed to drive StarLAN transmit voltage levels of 2 V 
minimum and 3.65 V maximum into IEEE 802.3 1BASE5 
heavy and light loads. This allows the SCDT to drive 
StarLAN hubs or operate in Multipoint Extension (daisy- 
chain) mode without a StarLAN Hub. 


Used with two StarLAN isolation transformers and a LAN 
controller, the Am7961 is a complete solution which oper- 
ates between a personal computer bus and a StarLAN 
network. This network is intended for office environments 
with either installed telephone wire or with user-installed 
twisted-pair wire. 
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Publication # Rev. Amendment 


To receive complete data sheet, 
order publication number at right 


09110 D /0 
Issue Date: March 1989 
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RELATED AMD PRODUCTS 


Description 


CONNECTION DIAGRAMS 
Top View 
DIP PLCC 


CD010571 


CD010580 


Note: Pin 1 is marked for orientation. 
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LOGIC SYMBOL 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: a. Device Number 


b. Speed Option (if applicable) 


c. Package Type 
d. Temperature Range 
e. Optional Processing 


AM7961 D C 


a. DEVICE NUMBER/DESCRIPTION 
Am7961 
StarLAN Coded Data Transceiver 


Valid Combinations 


DC, DCB, 
AM7961 JC, JCB, JCTR 


B 


eae OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 
TR = Tape and Reel Packaging 


. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


. PACKAGE TYPE 
D = 28-Pin Ceramic DIP (CD 028) 
J = 28-Pin Plastic Leaded Chip Carrier (PL 028) 


. SPEED OPTION 
Not Applicable 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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Am7990 


Local Area Network Controller for Ethernet (LANCE) 


DISTINCTIVE CHARACTERISTICS 


@ Compatible with Ethernet and IEEE-802.3 10Base5 
Type A, and 10Base2 Type B, ''Cheapernet'’) 

@ Easily interfaced to 8086, 68000, Z8000*, LSI-II** 
microprocessors 

@ On-board DMA and buffer management, 48 byte FIFO 

@ 24-bit wide linear addressing (Bus Master Mode) 

@ Network and packet error reporting 


@ Back-to-back packet reception with as little as 4.1 usec 
interpacket gap time 
@ Diagnostic Routines 
- Internal/external loop back 
~ CRC logic check 
- Time domain reflectometer 


GENERAL DESCRIPTION 


The Am7990 Local Area Network Controller for Ethernet 
(LANCE) is a 48-pin VLSI device designed to greatly 
simplify interfacing a microcomputer or minicomputer to an 
JIEEE-802.3/Ethernet Local Area Network. The LANCE, in 
conjunction with the Am7992B Serial Interface Adapter 
(SIA), Am7996 Transceiver, and closely coupled local 
memory and microprocessor, is intended to provide the 
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user with a complete interface module for an Ethernet 
network. The Am7990 is designed using a scaled N-” 
Channel MOS technology and is compatible with a variety 
of microprocessors. On-board DMA, advanced buffer man- 
agement, and extensive error reporting and diagnostics 
facilitate design and improve system performance. 
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RELATED AMD PRODUCTS 


Am7992B 


Description 


Serial Interface Adaptor (SIA) 


Am7996 IEEE-802.3/Ethernet/Cheapernet Transceiver 
Am79CS900 Integrated Local Area Communications Controller 


To receive complete data sheet, 
order publication number at right 


Publication # Rev. 
05698 Cc 
Issue Date: March 1989 


Amendment 
/0 
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CONNECTION DIAGRAMS 
Top View 
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Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed by 
a combination of: a. Device Number 


b. Speed Option (if applicable) 
c. Package Type 
d. Temperature Range 
e. Optional Processing 
f. Revision 
AM7990 iP: & B 0 


—— f. REVISION 


Revision of Die 


e. OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 
TR = Tape and Reel Packaging 


d. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


c. PACKAGE TYPE 
P = 48-Pin Plastic DIP (PD 048) 
D = 48-Pin Sidebrazed Ceramic DIP (SD 048) 
J = 68-Pin Plastic Leaded Chip Carrier 
(PL 068) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7990 
Local Area Network Controller for Ethernet 


Valid Combinations 


Valid Combinations Valid Combinations list configurations planned to be 


DC, DCB, supported in volume for this device. Consult the local AMD 
PC, PCB, sales office to confirm availability of specific valid 
JC, JCB, JCTR combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION (Cont'd.) 
APL Products 


AMD products for Aerospace and Defense applications are available. APL (Approved Products List) products are fully 
compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL products is formed by a 
combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Device Class 

d. Package Type 

e. Lead Finish 


AM7990 /B. x A 


a LEAD FINISH 


A= Hot Solder DIP 


d. PACKAGE TYPE 
X = 48-Pin Sidebrazed Ceramic DIP (SD 048) 


c. DEVICE CLASS 
/B =Class B 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7990 Local Area Network Controller for Ethernet a 
Valid Combinations 


Valid Combinations Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 


combinations or to check for newly released valid 
combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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Am7992B 


Serial Interface Adapter (SIA) 


DISTINCTIVE CHARACTERISTICS 


Compatible with Ethernet/Cheapernet/IEEE-802.3 @ Input signal conditioning rejects transient noise 
specifications ~ Transients < 10 ns for collision detector inputs 
Crystal controlled Manchester Encoder — Transients < 20 ns for carrier detector inputs 
Manchester Decoder acquires clock and data within four @ Receiver decodes Manchester data with worst case 
bit times with an accuracy of +3 ns +19 ns of clock jitter (at 10 MHz) 
Guaranteed carrier and collision detection squelch @ TTL compatible host interface 
threshold limits @ Transmit accuracy +0.01% (without adjustments) 
- Carrier/collision detected for inputs greater than 

-275 mV 


~ No carrier/collision for inputs less than -175 mV 


GENERAL DESCRIPTION 


four bit times, and decodes Manchester data with worst 
case +19 ns phase jitter at 10 MHz. SIA provides both 
guaranteed signal threshold limits and transient noise 
suppression circuitry in both data and collision paths to 
minimize false start conditions. 


The Am7992B Serial Interface Adapter (SIA) is a Manches- 


ter Encoder/Decoder compatible with IEEE-802.3, Cheap- 
ernet and Ethernet specifications. In an IEEE-802.3/Ether- 
net application, the Am7992B interfaces the Am7990 Local 
Area Network Controller for Ethernet (LANCE) to the 
Ethernet transceiver cable, acquires clock and data within 
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RELATED PRODUCTS 


| Part No. | Description 


Am7990 Local Area Network Controller for Ethernet (LANCE) 
Am7996 IEEE-802.3/Ethernet/Cheapernet/ Transceiver 


Publication # Rev. Amendment 
03378 F /0 
Issue Date: March 1989 


To receive complete data sheet, 


order publication number at right 132 


CONNECTION DIAGRAM 
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Note: Pin 1 is marked for orientation 


ORDERING INFORMATION 
AMD STANDARD PRODUCTS 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: a. Device Number 


b. Speed Option (if applicable) 


c. Package Type 
d. Temperature Range 
e. Optional Processing 


Am7992B D ey 


a. DEVICE NUMBER/DESCRIPTION 
Am7992B 
Serial Interface Adapter 


Valid Combinations 
AM7992B DC, DCB 


. OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 


. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


- PACKAGE TYPE 
D = 28-Pin (Slim) Ceramic DIP (CD3024) 


. SPEED OPTION 
Not Applicable 


Valid Combinations 


Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released 
valid combinations, and to obtain additional data on AMD's 
standard military grade products. 
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ORDERING INFORMATION (Cont'd.) 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) 
for APL products is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Device Class 

d. Package Type 

e. Lead Finish 


AM7992B JB L A 


a LEAD FINISH 


A= Hot Solder DIP 


d. PACKAGE TYPE 
L = 24-Pin Slim Ceramic DIP (CD3024) 


c. DEVICE CLASS 
/B =Class B 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7992B Serial Interface Adapter : ie 
Valid Combinations 


: sae Valid Combinations list configurations planned to be 
vane ompinaon: supported in volume for this device. Consult the local AMD 


AM79928 /BLA sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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Am7996 


lIEEE-802.3/Ethernet/Cheapernet Transceiver 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Compatible with Ethernet Version 2 and IEEE-802.3 
10Base5 (Type A) and 10Base2 (Type B) specifications 
Pin-selectable SQE Test (Heartbeat) option 

Internal Jabber Controller prevents excessive transmis- 
sion time 


@ Noise rejection filter ensures only valid data is transmit- 
ted onto network 

@ Collision detection on both transmit and receive data 

@ Collision detect threshold levels adjustable for other 
networking applications 


GENERAL DESCRIPTION 


The Am7996 IEEE-802.3/Ethernet/Cheapernet Trans- 
ceiver supports Ethernet Version 2, IEEE-802.3 (Type A), 
and IEEE-802.3 (Type B - Cheapernet) transceiver applica- 
tions. Transmit, receive, and collision detect functions at 
the coaxial media interface to the Data Terminal Equipment 
(DTE) are all performed by this single device. 


In an IEEE-802.3 (Type A)/Ethernet application, the 
Am/7996 interfaces the coaxial (0.4” diameter) media to the 
DTE through an isolating pulse transformer and the 78-{2 
Attachment Unit Interface (AUI) cable. In IEEE-802.3 Type 
B ~ Cheapernet applications, the Am7996 typically resides 
inside the DTE with its signals to the DTE isolated and the 
coaxial (0.2” diameter) media directly connected to the 


| 


DTE. Transceiver power and ground in both applications 
are isolated from that of the DTE. 


The Am7996's Tap Driver provides controlled skew and 
current drive for data signalling onto the media. The Jabber 
Controller prevents the node from transmitting excessively. 
While transmitting, collisions on the media are detected if 
one or more additional stations are transmitting. 


The Am7996 features an optional SQE Test function that 
provides a signal on the C/ pair at the end of every 
transmission. The SQE Test indicates the operational 
status of the C/ pair to the DTE. It can also serve as an 
acknowledgement to the node that packet transmission 
onto the coax was completed. 
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Publication # Rev. Amendment 
07506 Cc /0 
Issue Date: March 1989 


To receive complete data sheet, 
order publication number at right 
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RELATED PRODUCTS 


| Part No. | Description 
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Am79C900 
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ORDERING INFORMATION 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a 


combination of: a. Device Number 
Aer B 
—_—_ OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 
TR = Tape and Reel Packaging 
d. TEMPERATURE RANGE 


b. Speed Option (if applicable) 
c. Package Type 
C = Commercial (0 to + 70°C) 


d. Temperature Range 
e. Optional Processing 


c. PACKAGE TYPE 
P = 20-Pin Plastic DIP (PD 020) 
D = 20-Pin Ceramic DIP (CD 020) 
J =20-Pin Plastic Leaded Chip Carrier (PL 020) 


b. SPEED OPTION 
Not applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7996 
IEEE-802.3/Ethernet/Cheapernet Transceiver 


Valid Combinations 


Valid Combinations Valid combinations list configurations planned to be 


supported in volume for this device. Consult the local AMD 
PC, PCB, DC, sales office to confirm availability of specific valid 
AM7996 DCB, JC, JCB, combinations, to check on newly released valid combinations, 


JCTR and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION (Cont'd.) 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) 
for APL products is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 
. Device Class 
. Package Type 
. Lead Finish 


AM7996 /B R A 
|, LEAD FINISH 


A=Hot Solder DIP 


oaQaoa 


d. PACKAGE TYPE 
R = 20-Pin Ceramic DIP (CD 020) 


c. DEVICE CLASS 
/B =Class B 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7996 Ethernet Transceiver : Peat 
Valid Combinations 


: aes Valid Combinations list configurations planned to be 
yale Sommavons supported in volume for this device. Consult the local AMD 


AM7996 /BRA sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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9662WIYV 


Advance Information 


Am7/9C900 


Integrated Local Area Communications Controller (ILACC) 


DISTINCTIVE CHARACTERISTICS 


@ Integrated Ethernet controller and Serial 
Interface Adapter. 


™ 16 and 32-bit bus interface with 
programmable modes for easy interface to 
popular bus architectures such as: 29000, 
80286, 80386, 68000, 68020, 68030,and IBM 
PC/AT™. 


= Compatible with Ethernet and IEEE-802.3 10 
Base 5, 10 Base 2, 1 Base 5, and twisted pair 
wire. 


@ On board 48 byte FIFO, DMA controller, and 
advanced buffer management scheme. 
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@ Split bus and network clock signals 
supporting 1-10 Mbit/s networks. 


™@ extensive network diagnostics capabilities 
including: CRC, loop back, collision retry/runt 
packet counters, and TDR. 


™@ Backwards software compatible with the 
Am7990 LANCE (in LANCE mode). 


™ State of the art CMOS technology and surface 
mount packaging. 
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GENERAL DESCRIPTION 


The Am79C900 Local Area Communications Controller 
(ILACC) is a second generation Ethernet/802.3 inte- 
grated controller and serial interface encoder/decoder. 
The ILACC has been designed to easily interface to 
popular micro processor bus architectures through it’s 
programmable bus interface. The ILACC’s on board 
DMA controller and it’s sophisticated buffer manage- 
ment scheme allows the system designer to achieve 
maximum performance in tightly coupled systems such 
as PC mother board applications and node processor 


CONNECTION DIAGRAM 
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personal computer add-on LAN cards the ILACC gives 
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memory applications. The ILACC will through it’s AUI in- 
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“Warning: This Pin-Out is subject to change prior to product release. AMD reserves the right to change without notice. 
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CONNECTION DIAGRAM 
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“Warning: This Pin-Out is subject to change prior to product release. AMD reserves the right to change without notice. 
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TYPICAL ETHERNET NODE 
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Nomenclature conventions 


In this document the following convention for ACTIVE 
LOW signals is used: SIGNAL NAME (instead of SIG- 
NAL name that is commonly used). 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79C900 J Cc 


———— e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (T, = 0 to 70°C) 


c. PACKAGE TYPE 
J = 84-Pin Plastic Leaded Chip Carrier (PL 084) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am79C900 
Integrated Local Area Communications 
Controller (ILACC) 


Valid Combinations 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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NETWORKING PRODUCTS 


SUPERNET Family for FDDI 


145 


cl 


Am79C81A 


CMOS RAM Buffer Controller (RBC) 


DISTINCTIVE CHARACTERISTICS 


= Total memory buffer management 

- 16-bit address bus supports 64K words 
(32 bits wide) with the Am79C82A Data Path 
Controller (DPC) 

- Programmable registers and pointers 

- DMA arbitration between the Data Path 
Controller (DPC), Node Processor (NP), 
Memory full and empty notification 
and Host 


GENERAL DESCRIPTION 


The Am79C81A RAM Buffer Controller (RBC), along 
with the Am79C82A Data Path Controller (DPC), man- 
ages Buffer Memory to implement a FIFO (first-in, first- 
out) data structure, simplifying the design of any high- 


BLOCK DIAGRAM 


P 
DATA BUS 


Advanced 
Micro 
Devices 


= Supports transmit link list addressing 
@ 12.5-MHz byte clock 

= TTL-Compatible 1/0 

@ Single +5-V supply 


@ 145-lead pin grid array package 


speed interface. This CMOS device has TTL-compatible 
input and output pins which provide a straightforward in- 
terface to other external devices. Diagnostic information 
is also accumulated and reported by the RBC. 


DPC 
HANDSHAKE 
DPC SIGNALS 
HANDSHAKE | 
MEMORY 
ADDRESS 
POINTERS 
NP DMA 
HANDSHAKE 
REQUEST 
ARBITRATION 
CONTROL 
RBC INCREMENTER 
(> {CONTROL INCREMENTER 
FORMAC 
eee HANDSHAKE [> > 
HANDSHAKE FORMAC 
HANDSHAKE 
SIGNALS 
ADDR-BUS D-BUS 09729-001A 
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order publication number at right 


Issue Date: February 1989 


CONNECTION DIAGRAM 
PGA Bottom View (Pins facing up) 


A B Cc D = F G H J K L M N P R 


Csi OS CLM/BEC 1 


2 BMODE NC NP15 2 
3 INST3 INST2 INST1 READY GND RCVABT 3 
4 | DISRBC HSRDRQ @ FSHRCVF 4 
5 | HSROACK NPRORQ DWRREQ DRDREQS 5 
6 | NPRDACK HSWRRQ DRDREQA BRCVFRM ERCVFRM | 6 


7 NPWRRQ LDRPXS LDRPXA 7 


8 | NPWRACK GND (Bottom View) DISNHRQ 8 


9 TESTEN DRDACKS DRDACKA | 9 


10 DWRACK ACKONE PARERR 10 
11 HSWACKE SO MORDACK MDWRACK {| 11 


12 XBEERR RBFERR INICLBN 12 


13 ADDR12 ADDR9 ADDR6 ADDR4 ADDR1 WA RD 13 
14 ADDR13. ADDR1O ADDR7 CSO 14 


15 ADDR14 ADDR11 ADDR&8 ADDRS ADDR3 ADDRO ADDR15 15 
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PIN DESIGNATIONS 
(Sorted by Pin Number) 


Pin 
No. 


Pin Name 


NC 

NC 
INSTs 
DISRBC 


HSRDACK 
NPRDACK 


Vcc 


NPWRACK 


NC 


NPWACKE 


NC 

Sl 

NC 

NC 

NC 

Vcc 

INSTo 
INST2 
HSRDRQ 
NPRDRQ 
HSWRRQ 
NPWRRQ 
GND 

NC 

TEST 
HSWACKE 
NC 

Dis 

D14 

D13 


csi 


BMODE 
INST1 
R/W 
RESET 
GND 


Pin Name 


HSWRACK 
GND 
TESTEN 
GND 


NC 
READY 
GUIDE PIN 


Pin Name 


GND 
GND 
Vec 
NPs 
NP7 
Vcc 
ADDRiz2 
ADDRi3 
ADDRi14 
NP3 
NP4 
NPs 
ADDRg 
ADDRio 
ADDRi11 
NP 
NP2 
GND 
ADDR 6 
ADDR 7 
ADDR 8 
NPo 
BCLK 
NC 
ADDR 4 
GND 
ADDR 5 
NMINTR 
Vcc 

NC 
GND 
DWRREQ 
DRDREQA 
GND 
DISNHRQ 
GND 


Pin Name 


DWRACK 
GND 
XBEERR 
ADDRi1 
ADDRa2 
ADDR: 
NC 

NC 

NC 
FSHRCVF 
DRDREQS 
BRCVFRM 
LDRPXS 
Vcc 
DRDACKS 
ACKONE 
MDRDACK 
RBFERR 
WR 

Vcc 
ADDRo 
CLM/BEC 
NC 
RCVABT 
NC 

NC 
ERCVFRM 
LDRPXA 
NC 
DRDACKA 
PARERR 
MDWRACK 
INICLBN 
RD 

CSO 
ADDRi15 


PIN DESIGNATIONS 
(Sorted by Pin Name) 


Pin 
No. 


Pin Name 


ACKONE 
ADDRo 
ADDR: 
ADDRz2 
ADDRs3 
ADDRas 
ADDRs 
ADDRe 
ADDR7 
ADDRs 
ADDRo 
ADDRio 
ADDRi11 
ADDRi2 
ADDRi13 
ADDR14 
ADDRi5 
BCLK 
BMODE 
BRCVFRM 
CLM/BEC 
CsI 
cso 

Do 

D1 

D2 

D3 

Da 

Ds 

De 

D7 

Ds 

Do 

D10 

D141 

D12 


Pin Name 


D13 

D14 

Dis 
DISNHRQ 
DISRBC 
DRDACKA 
DRDACKS 
DRDREQA 
DRDREQS 
DS 
DWRACK 
DWRREQ 
ERCVFRM 
FSHRCVF 
GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 
GUIDE PIN 


HSRDACK 


HSRDRQ 
HSWRRQ 


HSWACKE 
HSWRACK 


INICLBN 
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Pin Name 


INSTo 
INST: 
INST2 
INSTs3 
LDRPXA 
LDRPXS 
MDRDACK 
MDWRACK 
NMINTR: 
NPo 

NP1 

NP2 

NP3 

NP4 

NPs 

NP6 

NP7 

NPs 

NP9 

NP10 

NP11 

NP12 

NP13 

NP14 

NP15 
NPRDRQ 
NPWRRQ 
NPRDACK 
NPWACKE 
NPWRACK 
PARERR 
R/W 
RBFERR 
RCVABT 
RD 
READY 


Pin Name 


RESET 
Sl 

SO 
TEST 
TESTEN 
Vcc 
Vcc 
Vcc 
Vec 
Vcc 
Vcc 
Vcc 
Vcc 


WR 
XBEERR 


NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


LOGIC SYMBOL 


BUFFER 
MEMORY BUFFER 
MEMORY 
NODE 
PROCESSOR NODE 
PROCESSOR 
H 
vel HOST 
DRDREQA 
Asaeaak BRCVFRM 
DPC ERCVFRM Am79C82A 
LDRPXS DPC 
LDRPXA 
PARERR aan 
m79C83 
DISNHRQ FORMAC 
FSHRCVF 
Am79C83 
FORMA RCVABT 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79C81A G Cc B 


| ee e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 
E = Extended Commercial (-55 to + 125°C) 


c. PACKAGE TYPE 
G = 145-Lead Pin Grid Array without 
Heat Sink (CGX 145) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am79C81A RAM Buffer Controller 


Valid Combinations 
AM79C81A GC, GCB, GE, 
GEB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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cl 
Am79C82A Advanced 


Micro 
CMOS Data Path Controller (DPC) Devices 


DISTINCTIVE CHARACTERISTICS 


™ Performs reception and transmission of = Performs parity check and generation 
frame 
° M 12.5-MHz byte clock 
= Byte (8 +1 bits) to word (32 + 4 bits) ae. S4sseeanicana : 
conversions -lead pin grid array package 
™ Reports error status ™ Single +5-V supply 


BLOCK DIAGRAM 


NP DATA 
INST-BUS BUS 


INSTRUCTION FORMAC 
DECODER STATUS : —- HAND: 
LENGTH 
COUNTER 
av. | | oot | oe 
MACHINE MACHINE CONTROL 
STSM 
hia DEPTH 1 MEMORY 
Elance COUNTER STATUS 


FIFO 


[pee 


DATA 
READ/WRITE 
REQ/ACK 
HANDSHAKE 
D-BUS 
09730-001B 
To receive complete data sheet, 152 Publication #09730 Rev. C Amendment 


order publication number at right Issue Date: February 1989 


GENERAL DESCRIPTION 


The Am79C82A Data Path Controller (DPC) is aCMOS identifies the status of the packet, including any error 
device that, along with the Am79C81A RAM Buffer Con- conditions. This +5-V device runs at 12.5 MHz rate and 
troller (RBC), performs buffer management for high- allows Buffer Memory throughput of 200 Mbps. All in- 
speed interfaces. It buffers and stores the received puts and outputs are TTL-compatible, providing a sim- 
packets one after the other in Buffer Memory. It also ple interface to other external devices. 


CONNECTION DIAGRAM 
PGA Bottom View (pins facing up) 


1 NMINTR) ~—s- RECEIVE 1 
2 FSHRCVF 2 
3 MINTR. —— DAVALID 3 
4 DRDREOA 4 
5 DRDREGS 5 
6 LDRPXA _BRCVFRM MEDREQS MEDREQA 6 


7 LORPXS ERCVFRM XMEDAVS XMEDAVA 7 


(Bottom View) 


XFRBYTE 8 


9 DRDACKA ORDACKS PARERR 9 


10 MDWRACK RCVABT MISFRM 10 


"1 MDRODACK 11 


09730-002B 


153 


PIN DESIGNATIONS 


(Sorted by Pin Number) 


Pin Name 


NC 

NC 

INSTs3 

NC 
DWRREQ 
LDRPXA 
Vcc 
DWRACK 
DRDACKA 
DISNHRQ 
MDRDACK 
DPo 
ODDPAR 
D 31 

Vcc 

Vcc 

INSTo 
INST2 
DRDREQA 
DRDREQS 
BRCVFRM 
LDRPXS 
GND 
DRDACKS 
ACKONE 
RBFERR 
DP; 

DP3 

D 30 

D 29 

CSI 
BMODE 
INST1 

R/W 
RESET 
GND 


Pin 
No. 


Pin 
Pin Name 


ERCVFRM 
GND 
PARERR 
MDWRACK 
DP2 
GND 

D 28 

D 27 

D 26 

DS 

NC 
READY 
GUIDE PIN 
D 25 

D 24 

D 23 
NP14 
NP15 
GND 
GND 

D 22 

D 21 

NP11 
NP12 
NP13 

D 20 

D 19 

D 18 

NPs 
NP1o 
GND 

D 17 

D 16 

D 15 

NPs 

NC 

NC 


Pin 
Pin Name 


GND 
GND 
Vec 
NPs 
NP7 
Vcc 
D14 
Di3 


NMINTR 
Vcc 
DAVALID 
GND 

YP 

Yo 

Vcc 
RDYTBYT 
GND 


No. 


N-10 
N-11 
N-12 
N-13 
N-14 
N-15 


Pin Name 


INICLBN 
GND 

S| 

NC 

D3 

D2 
RECEIVE 
FSHRCVF 


Y1 
MEDREQS 
XMEDAVS 
XFRBYTE 
XMTABTO 
RCVABT 


Yo 
MEDREQA 
XMEDAVA 
NC 
XMTABTI 
MISFRM 
TEST 

NC 

NC 

NC 

Do 


PIN DESIGNATIONS 
(Sorted by Pin Name) 


Pin 
No. 


Pin Name 


ACKONE 
BCLK 
BMODE 
BRCVFRM 
CSI 
Do 
D1 
D2 
D3 
D4 
Ds 
Dé 
D7 
Ds 
Do 

D 10 
Di11 

D 12 

D 13 

D 14 
D 15 

D 16 

D 17 
D 18 

D 19 

D 20 

D 21 

D 22 

D 23 

D 24 

D 25 

D 26 

D 27 

D 28 

D 29 

D 30 


Pin 
No. 


A-14 
N-3 

A-10 
A-12 
B-12 


Pin Name 


Dai 
DAVALID 
DISNHRQ 
DPo 

DP1 

DP2 

DP3 
DRDACKA 
DRDACKS 
DRDREQA 
DRDREQS 
DS 
DWRACK 
DWRREQ 
ERCVFRM 
FSHRCVF 
GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 
GUIDE PIN 
INICLBN 
INSTo 
INST1 
INST2 
INST3 
LDRPXA 
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Pin Name 


LDRPXS 
MDRDACK 
MDWRACK 
MEDREQA 
MEDREQS 
MINTR 
MISFRM 
NMINTR 
NPo 

NP; 

NP2 

NP3 


NP, 


NPs 

NPs 

NP7 

NPs 

NP9 

NP10 
NP11 
NP12 
NP13 
NP14 
NP15 
ODDPAR 
PARERR 
R/W 
RBFERR 
RCVABT 
RDYTBYT 
READY 
RECEIVE 
RESET 

SI 

SO 

TEST 


Pin 
No. 


A-15 
A-7 
B-1 
H-15 
J-3 


H-3 
N-13 
P-11 
P-13 
R-12 
R-13 
R-14 
R-4 
R-8 


Pin Name 


Vcc 

Vcc 

Vcc 

Vcc 

Vcc 

Vcc 

Vcc 

Vcc 
XFRBYTE 
XMEDAVA 
XMEDAVS 
XMTABTI 
XMTABTO 
Yo 

Y1 

Y2 

Y3 

Y4 

Y5 

Ye 

Y7 

YP 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


LOGIC SYMBOL 


BUFFER 


MEMORY 


NODE 
PROCESSOR 


Am79C81A 
RBC 


Am79C83 
FORMAC 


INSTo_3 


ACKONE 
DWRACK 
DRDACKA 
DRDACKS 
RBFERR 
MDRDACK 
MDWRACK 
DAVALID 
FSHRCVF 
INICLBN 
RCVABT 
RECEIVE 
XFRBYTE 
XMEDAVA 
XMEDAVS 
XMTABTI 
RESET 
ODDPAR 
Sl 

TEST 
BCLK 
BMODE 
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MINTR 


NMINTR 
READY 
NFo-15 


BRCVFRM 
DWRREQ 
DRDREQA 
DRDREQS 
ERCVFRM 
LDRPXA 
LDRPXS 
PARERR 
DISNHRQ 
MEDREQA 
MEDREQS 
MISFRM 
RDYTBYT 
XMTABTO 


Yo-7 


YP 
sO 


NODE 
PROCESSOR 


Am79C81A 
RBC 


Am79C83 
FORMAC 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79C82A 


G Cc B 
eee e. OPTIONAL PROCESSING 

Blank — Standard Processing 
B — Burn-in 

d. TEMPERATURE RANGE 
C = Commercial (0 to 70°C) 
E = Extended Commercial (-55 to +125°C) 

c. PACKAGE TYPE 


G = 145-Lead Pin Grid Array without Heatsink 
(CGX145) 


b. SPEED OPTION 
Not Available 
a. DEVICE NUMBER/DESCRIPTION 
Am79C82A Data Path Controller 


Valid Combinations 


Valid | Valid Combinations Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 


the local AMD sales office to confirm availability of 
AM79C82A oa Cr specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 


data on AMD’s standard military grade products. 
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cl 
Am79C83 Advanced 


Micro 
Fiber Optic Ring Media Access Controller (FORMAC) Devices 
DISTINCTIVE CHARACTERISTICS 
= implements Media Access Control (MAC) layer = Supports data rates up to 100 Mbps 
protocol for the ANSI X3T9.5 standard (Fiber ™ ; : 
Distributed Data Interface, FDD!) Supports group, individual, and broadcast 


addressing 
™ Error detection capability 


| 
~ Cyclic redundancy checking and generation Aliows external address detection circuits 


~ Token claiming and beacon modes — Useful in bridge applications 
™ Diagnostics Features @ Supports prioritized transmission of 
— Status bit collection a 


Promiscuous mode for network monitoring 


BLOCK DIAGRAM 


NP 
DATA INST 
BUS BUS 


NP-BUS INTERFACE AND 
INSTRUCTION/MODE/STATUS 
DECODER 


RECEIVE 
CONTROL 


RB-BUS 


mornyamH2z- wew < 


‘ 
‘ 
‘ 
‘ 
TIMERS 
’ 
‘ 
‘ 
‘ 


TRANSMIT 
CONTROL 
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GENERAL DESCRIPTION 


The Am79C83A Fiber Optic Ring Media Access Con- facilitates error recovery with token claiming and 
troller (FORMAC) is a CMOS device which implements beaconing capability. Information needed by station- 
the timed token passing protocol specified by the FDDI management software for ring diagnostics and statisti- 


standard. It performs frame formation functions such as cal network characterization is also provided by the 
generating preamble, CRC, and status information. It FORMAC. 
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CONNECTION DIAGRAM 
PGA Bottom View (Pins facing up) 


1 INST2 NMINTR 1 


2 

3 LPBEN 3 
4 

5 

6 6 
7 

° Bottom View 

9 9 
10 RDYTBYT | 10 
11 XMTABTI YT3 XMEDAVA loa 
12 XMTABTO XMEDAVS 12 
13 RECEIVE XFRBYTE FULL MEDREQA GND LNGADR ‘XSAMAT TOKISD 13 
14 DAVALID RCVABT! MISFRM MEDREQS INICLBN ‘XDAMAT couT FRING ERRINC 14 
15 FSHRCVF RCVABTO SI TEST cLW/BEC FSVID spRcvod 15 

A B c D E F G H J K L M N Pp R 

NC = No Connection 09731-002A 
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PIN DESIGNATIONS 


(Sorted by Pin Number) 


Pin 


Pin 
Name 


Vcc 

NC 

NC 

YRs 

YRo 

YT? 

Vcc 

YTs 

YT4 

YT2 
XMTABTI 
XMTABTO 
RECEIVE 
DAVALID 
FSHRCVF 
RAW 
RESET 
YR7 

YR4 

YRo 

YR3 

YIP 
GND 

YTs 

YTo 

YT3 
XMEDAVS 
XFRBYTE 
RCVABTI 
RCVABTO 
INST2 
INST3 
BCLK 
YRe 

YRP 
GND 


Pin 
No. 


E-13 
E-14 
E-15 
F-1 
F-2 
F-3 
F-13 
F-14 
F-15 
G-1 
G-2 


Pin 
Name 


YR; 

GND 

YT: 
RDYTBYT 
XMEDAVA 
GND 
FULL 
MISFRM 

Sl 

INST; 

CsI 

INSTo 
GUIDE PIN 
MEDREQA 
MEDREQS 
TEST 

DS 

NP14 

GND 

GND 
INICLBN 
CLM/BEC 


XSAMAT 
COUT 
SDRCVD 
NP44 

NC 

NPg9 


Pin 
Name 


GND 
GND 
Vcc 
NPs 
NPs 
VCC 
Si 
AOUT 
EOUT 
NP, 
NPs 
NP7 
LSTINC 
FRINC 
So 


ERRINC 
S2 

NP, 
NPo 
MINTR 
TOKISD 
GND 
S3 
NMINTR 
HOLD; 
LPBEN 
GND 
RA2 
RA3 
VCC 
RBCL 
GND 


Pin 
Name 


RB4a 
GND 


PIN DESIGNATIONS 
(Sorted by Pin Name) 


Pin 


Pin 
Name 
AOUT 
BCLK 
BMODE 
CLWBEC 
COUT 
CSI 
DAVALID 
DS 
EOUT 
ERRINC 
FRINC 
FSHRCVF 


FSVLD 


FULL 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GUIDE PIN 
HOLD, 
HOLD2 
INICLBN 
INSTo 
INST; 
INST2 
INST3 


R-11 


Pin 
Name 


LNGADR 
LPBEN 
LSTINC 


MEDREQGA 


MEDREQS 


MINTR 


MISFRM 


NMINTR 


NPo 
NP; 
NP2 
NP3 
NP, 
NPs 
NPs 
NP7 
NPs 
NP» 
NP 10 
NP41 
NP42 


Pin 
No. 


P-11 
R-10 
P-10 
N-10 
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Pin 
Name 


RB, 

RB2 

RB3 

RB, 

RBs 

RBe 

RB7 
RBCL 
RBCU 
RBP 
RCVABTI 
RCVABTO 
RDYTBYT 


READY 


RECEIVE 
RESET 
So 

31 

S2 

S3 
SDRCVD 
Sl 

SO 
TEST 
TOKISD 
vCcCc 


Vcc 


Pin 
Name 


Xs 
Xs 
X7 
XCL 
XCU 


XDAMAT 


XFRBYTE 
XMEDAVA 
XMEDAVS 
XMTABTI 
XMTABTO 
XP 


XSAMAT 


YRO 
YR; 
YR2 
YR3 
YRa4 
YR5 
YRe 
YR7 
YRP 
YTo 
YT1 
YT2 
YT3 
YT4 
YTs 
YTé 
YT7 
YTP 
NC 
NC 
NC 
NC 
NC 


LOGIC SYMBOL 


READY 
MINTR 
NMINTR 


NODE 
PROCESSOR 


PROCESSOR 
NPo.15 


CLM/BEC 
FSHRCVF 
RCVABTO 
INICLBN 

YRo-7 
YRP 
RECEIVE 
DAVALID 
XMEDAVS 
XMEDAVA 
XFRBYTE 
XMTABTO 


Peele i 


Am79C81A 
RBC 


Am79C82A 


Am79C82A 
DPC 


DPC 


X0.7 
XCU 


XCL 
XP 


Am7984A 
ENDEC 


Am7984A 


ENDEC 8 LS 


SDRCVD 
LNGADR 
TOKISD 
FSVLD 
EOUT 
AOUT 
COUT 
FRINC 
LSTINC 
ERRINC 
LPBEN 


DW SO 
S0-3 
GND 


ts 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM79C83 G Cc B 
[ ee: e. OPTIONAL PROCESSING 
Blank — Standard Processing 
B — Burn-in 
d. TEMPERATURE RANGE 


C = Commercial (0 to 70°C) 
E = Extended Commercial (-55 to +125°C) 


c. PACKAGE TYPE 
G = 145-Lead Pin Grid Array without Heatsink 
(CGX145) 


b. SPEED OPTION 
Not Available 


a. DEVICE NUMBER/DESCRIPTION 
Am79C83 CMOS Fiber Optic Ring Media 
Access Controller 


Valid Combinations 


AM79C83 GC, GCB, GE, 
GEB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly re- 
leased combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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cl 


Am7984A 


FDDI ENcoder DECoder (ENDEC) 


DISTINCTIVE CHARACTERISTICS 


= Implements 4B/5B encoding/decoding as 
specified by the ANSI X3T9.5 Fiber Distributed 
Data Interface (FDDI!) standard 


= 100 Mbps, 125 MBaud serial data-rate 
™ Byte-clock and nibble-clock output 


— Selectable loopback and repeat modes 


GENERAL DESCRIPTION 


The Am7984A ENDEC (ENcoder DECoder) performs 
4B/5B encoding on data to be transmitted from an FDDI 
station. The chip also performs 4B/5B decoding of 
received data. It has an elasticity buffer which allows a 
station to compensate for small differences between 
receive and transmit clock frequencies. There is a 
smoother present in the receive path to ensure with a 
very high probability that a minimum of 6 bytes of IDLE 
are received before a frame. It also decodes line state 
information from data that has been received from the 
network media, and enables line states to be forced onto 


To receive complete data sheet, 


order publication number at right 165 


Advanced 
Micro 
Devices 


Elasticity Buffer 
Smoother 


Repeat filter 


Single +5-V supply 


the media for connection management purposes. A 
repeat filter replaces any invalid symbols with other 
symbols that are determined by the repeat filter state 
machine. The ENDEC interfaces to the FORMAC 
through two 11-bit transmit buses and one 11-bit receive 
bus. Data is serially transferred to an optical transmitter 
by a differential driver. The ENDEC interfaces to the 
Node Processor (NP) through a 3-bit bus and associ- 
ated handshake lines. It also supplies the master clock 
for the network interface of the station. 


Publication # 09732 Rev. C Amendment /0 


Issue Date: February 1989 
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CONNECTION DIAGRAM (Top View) 
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LOGIC SYMBOL 
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—— vl —_ ~—. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM7984A J Cc B 


es e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (T, = 0 to +70°C) 


c. PACKAGE TYPE 
J = 84—Pin Plastic Leaded Chip Carrier (PLO84) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7984A ENDEC 


Valid Combinations 


| AM7984A JC, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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cl 


Am7985A 


FDDI ENDEC Data Separator (EDS) 


DISTINCTIVE CHARACTERISTICS 
@ 100 Mbps, 125 MBaud serial input 


@ Clock recovery 


= Meets ANSI X3T9.5 Jitter Requirements 


GENERAL DESCRIPTION 


The Am7985A ENDEC Data Separator (EDS) recovers 
clock and data from an FDDI bit stream. Running from a 
single +5-V supply, this device needs only a clock 


BLOCK DIAGRAM 
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™ Selectable loopback modes 
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LOGIC SYMBOL 


2 
ULC 
2 
RLTX, RLTY 
LOOP 
2 ees 
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2 
XTAL, , XTAL2 
Vec = Power (3) 


GND = Ground (3) 
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CTX, CTX 


CRX, CRX 


SERDAT, SERDAT 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM7985A J Cc B 


| e. OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


d. TEMPERATURE RANGE 
C = Commercial (Ts = 0 to 70°C) 


c. PACKAGE TYPE 
J = 44-Pin Plastic Leaded Chip Carrier (PL 044) 


b. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am7985A 
ENDEC Data Separator 


Valid Combinations 
AM7985A JC, JCB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly 
released combinations, and to obtain additional 
data on AMD’s standard military grade products. 
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NETWORKING PRODUCTS 


Support Tools 
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TAXIchip™ EVALUATION SYSTEM 


AmTAXIEVAL1: TAXI MINIcab Development Board 


The AmMTAXIEVAL1 MINIcab Development Board 
provides a versatile tool to ease the development of 
a high-speed point-to-point communications link. 
The board has been designed using independent 
power supplies, grounds, and crystals to emulate a 
realistic half-duplex environment. Parallel TTL data 
from any host or prototype system can be loaded 
into the TAXI MINIcab 


using a simple strobe/ACK handshake. The parallel 
data is serialized and transmitted across the media. 
Data received from the media is then re-converted 
to parallel form for the destination system. The 
MINIcab operates over the data rate range of 32 - 
100 Mbp (4-12.5 Mbytes/sec) and can be used with 
a variety of media such as fiber optic cable or 
various copper cables. 
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ETHERNET EVALUATION SYSTEMS 


ETHNEVALS : Ethernet/Cheapernet PC/AT Half Card Kit 


The Ethernet/Cheapernet/IEEE 802.3 AT half card 
(ETHNEVALS5) is an evaluation tool for AMD’s 7990 
Ethernet/Cheapernet chipset. It is intended for use 
in IBM PC/AT and compatible machines, and repre- 
sents alow-component count, minimumboard space, 
and low-cost network adapter implementation. The 
card supports both standard Ethernet and Ch- 
eapernet with an onboard transceiver. Choice of 
network operation is jumper selectable. 


Despite the card’s low cost, it is still a high-perfor- 
mance design since it takes full advantage of the 
AT’s multi-mastering I/O bus. When installed in a 
target machine, the system becomes a platform 
upon which to evaluate network hardware and to 
develop software for a complete node processor. 
The software designer can take full advantage of the 
many development tools available for the AT - 
compilers, assemblers and debuggers. 


The evaluation card comes with a distribution disk- 
ette of software. The software includes a high-level 
demonstration program, a low-level Driver/Monitor 
and Novell Netware™ Driver object code. The 
demonstration program contains an ISO data link 
layer with a menu driven packet which lets the user 
assign physical and logical addresses, establish 


connections, send and receive messages. The 
Driver/Monitor lets the user view and change the 
content of the LANCE’s registers, the Initialization 
Block and the Descriptor Rings. The program also 
allows the user to establish loops for data probing. 
The Novell Netware object code transforms the AT 
half card into acost-effective, competitive and manu- 
facturing ready commercial board-level product. 
Our customers can evaluate the performance of the 
AMD Ethernet chip set in a real PC LAN system. 
The AT half card is certified by Novell together with 
this set of software drivers. The performance of the 
AT half card is excellent compared to commercially 
available products. 


In addition to the card and the software diskette, the 
kit comes with a user’s manual including schematic 
diagrams, device specifications, device application 
notes, a local area network controller technical 
manual, the Am7990 Family Products Brochure 
and hook-up coax cable hardware. 


Am7996EVAL: Stand-Alone Transceiver Kit 


The Am7996EVAL is an evaluation tool for AMD's 
Am7996 IEEE 802.3 compatible Ethernet Trans- 
ceiver. This is a very simple evaluation kit which 
consists of a3 x 3 inch stand-alone evaluation card 
which integrates the Am7996 along with external 
components with a DC-DC converter into an 
optimized PC board layout. The board interfaces to 
an Ethernet controller via a 15-pin connector. It also 
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interfaces to the coax cable, a terminated RG 58 
(A/U or C/U) cable segments, via a BNC connector 
for communicating with other nodes in a network. 


In addition to the card, the kit also comes with a 
device specification, device application note, sche- 
matic diagram of the board and the Am7990 Family 
Products Brochure. 


FDDI EVALUATION SYSTEM 


AmFDDI-PC-AT: Fast Card (IBM PC/AT and Compatible Demonstration Board) 


The FAST Card is an evaluation tool for AMD’s 
SUPERNET chipset. It is also an ideal vehicle for 
FDDI software development and interoperability 
testing. Itis asingle-attach FDDI station, but multiple 
boards can be connected with a ribbon cable to build 
dual-attach single-MAC or dual attach, dual-MAC 
stations or concentrators. This low-cost design 
contains a fiber optic transmitter and receiver, the 
SUPERNET chipset, buffer memory, and CMT logic. 


A variety of software, written in “C”, is included with 
the board: FDDIMON (source and binary code) is a 
low-level debugger, FDDINET (binary code only, 
source Code is licensed separately) contains 
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SUPERNET chip driver’s and CMT functionality; 
FDDI DEMO (source and binary code) is a menu 
driven, higher-level demonstration package to per- 
form file transfers etc. FDDINET and FDDIDEMO 
both run under the VRTX real time kernel, which is 
also included in the kit. Finally, CMT-Emulator is a 
stand-alone learning tool which illustrates how 
connection management (CMT) operates. 


In addition to the board and software, the kit also 
contains 10 feet of fiber optic cables, aSUPERNET 
data book, technical manual and manuals for the 
board and each software package. 


COMMUNICATION PROCESSORS 


COMMUNICATION PROCESSORS 


Compression/Expansion Processors 


The Am7971A Compresion/Expansion Processor 
(CEP) and Am95C71 Video Compression/Expan- 
sion Processor (VCEP) employ internationally ac- 
cepted CCITT Group III and Group IV standards for 
the compression and expansion of black-or-white 
bit-mapped images. These standards, originally 
written for facsimile applications, have found their 
way into a wide variety of applications such as 
scanners, laser printers, data storage and retrieval 
systems, and networks. In particular, the VCEP 
processes data in human reaction time making it 
well suited for high-speed document processing ap- 
plications. 


Burst Error Processor 


AMD's Am9520 Burst Error Processor (BEP) pro- 
vides error detection and correction of high-speed 
serial data. Industry standard polynomials andthree 
correction algorithms are user selectable proving 
flexibility ina number of applications including high- 
performance hard- and floppy-disks. 
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Data Ciphering Processor 


The Am9568 and Am9518/AmZ8068 DCP implements 
the National Bureau of Standards data encryption algo- 
rithm providing data security in sensitive high-speed 
telecommunication and disk applications. 


Serial Communications Controller 


AMD's Z85C30 is an enhanced pin-compatible version 
of the popular Z8530/Z85C30 Serial Communications 
Controller. This enhanced version is a high speed, low 
power, multi-protocol communications peripheral de- 
signed for use with 8- and 16-bit microprocessors. It has 
two independent, full duplex channels and functions as 
a sérial-to-parallel, parallel-to-serial converter/control- 
ler. AMD's proprietary enhancements make the 85C30 
more effective in high speed applications and improves 
system interface due to a reduction in software burden 
and the elimination of the need for some external gule 
logic. This versatile device supports virtually any serial 
data transfer application such as networks, modems, 
cassettes and tape drives. 


Am7971A 


Compression Expansion Processor 
(CEP with image bit-boundary processing) 


DISTINCTIVE CHARACTERISTICS 


Image preserving compression and expansion of two- 
tone image using run-length (one-dimensional) coding 
and relative element address (two-dimensional) coding. 
Compatible with internationally accepted CCITT Group 
il and IV (Recommendations T.4 and T.6) image 
compression standards. 

Image bit-boundary operations. 

High performance of 1 to 12 MHz pixel rates with 3, 5, 
and 8MHz clock. 

CPU bus and optional local Document Store Bus with 
on-chip DMA. The CEP can address up to 16Mbytes on 
each bus. 

Handles four memory buffers: source and destination 
buffers for both the compressor and expander. 


@ Full duplex mode for simultaneous compressor and 
expander operations with each processor independently 
programmable. 

@ On-chip error detection to catch data corruptions and 
support for easy error recovery. 

@ 46 user programmable registers allow for very easy and 
highly flexible system implementation. Includes: 

— Programmable page width (up to 16K pels), frame 
width and top, left and right margins. 

- Optional Express mode during compression and 
Granularity mode during expansion for vertical resolu- 
tion conversion. 

— Programmable K parameter. 

-— Optional Wraparound mode. 

-— Transparent mode. 


GENERAL DESCRIPTION 


The Am7971A Compression Expansion Processor (CEP) 
with Image Bit-Boundary Processing capacity is a high 
performance peripheral which compresses and expands 
two-tone bit mapped images or documents in accordance 
with internationally accepted CCITT standards. These fully 
image preserving algorithms reduce storage requirements 
and data transmission time for systems handling bit- 
mapped data. 


The Am7971A is a functionally enhanced version of the 
Am7971 offering improved negative compression and error 
recovery performance. The Am7971A can replace the 
Am7971 in existing systems without board/system/timing 
alterations. 


The Am7971A performs one-dimensional Modified Hoff- 
man (MH) run-length coding as well as two-dimensional 
Modified READ (MR/MMR) relative coding as specified in 
CCITT Recommendations T.4 and T.6 for Group Ill and 
Group IV compatible equipments. The typical compression 
ratio for the eight CCITT test documents is 5:1 to 50:1. 


The compressor and expander operate not only in full 
duplex mode but each processor can be independently 
programmed for one-dimensional encoding/decoding, two- 
dimensional encoding/decoding, or transparent data trans- 
fer. 


Equipped with an on-chip error detection mechanism, the 
Am7971A detects data corruptions by checking for illegal 
codes, negative run-lengths and incorrect line lengths. 


To receive complete data sheet, 
order publication number at right 


Furthermore, its architecture allows for error recovery with 
minimal CPU intervention. 


With 46 user programmable registers, standard Am8088- 
like microprocessor bus interface, dual bus architecture 
and on-chip DMA the Am7971A offers tremendous system 
flexibility and ease of implementation. After initialization the 
Am7971A will operate with minimal CPU overhead. Its 
status is available through polled registers and exception 
conditions may be signalled using an external interrupt. 


Document page width is programmable up to 16K picture 
elements (pels). Programmable frame width enable win- 
dowing features and programmable top, left and right 
margins allow image boundaries to be left blank. 


Optional express mode allows one line to be skipped after 
every 'nth' line to accelerate compression (n = 1 to 255). 
On the expansion side, the granularity option allows the 
processor to duplicate every mth line (m= 1 to 7). 


In two-dimensional mode, the programmable K-parameter 
(k = 1 to 255 and infinity) defines the number of lines to be 
encoded in 2-D coding sequence before a 1-D line is 
inserted. For error free environments (Group 4) K = infinity 
allows for maximum compression. 


The CEP can address up to 16 Mbytes of memory on each 
bus and two buffers (source and destination) on both the 
compressor and expander. Starting address, buffer length 
and current address for image and coded data are stored in 
internal registers independently for both the compressor 
and expander. 


Publication # Rev. Amendment 


08681 B /0 
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Figure 1. Am7971A Block Diagram 
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RELATED AMD PRODUCTS 


[Part No. | Description 
Am7971A EVAL | Am7971A Evaluation Board 


CONNECTION DIAGRAMS 
Top View 
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Figure 2. Am7971A Pinout for Leadless Chip Carrier (LCC) 
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Figure 3. Am7971A Pinout for Plastic Leaded Chip Carrier (PLCC) 
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Figure 4. Am7971A (CEP) Pinout for a Pin Grid Array (PGA) Package 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed by 
a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM7971A -5 L C 


a OPTIONAL PROCESSING 


Blank = Standard processing 


d. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


c. PACKAGE TYPE 
G = 68-Lead Pin Grid Array Without 
Heatsink (CGX068) 
J = 68-Pin Plastic Leaded Chip Carrier 
(PL 068) 
L = 68-Pin Ceramic Leadless Chip Carrier 
(CA2068) 


b. SPEED OPTION 
-3=3 MHz 
-5 =5 MHz 
-8 =8 MHz 


a. DEVICE NUMBER/DESCRIPTION 
Am7971A 
Compression Expansion Processor 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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Am95C71 


Video Compression/Expansion Processor (VCEP) 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Throughput exceeding an average rate of 50 Mb/s 
when compressing or expanding 

Full CCITT Group 3 and Group 4 compression/expan- 
sion: allows MH, MR and MMR coding and transparent 
mode 

Dual-bus architecture with single-bus mode option 
Supports bit-boundary image width up to 8191 pixels in 
one-dimensional (1D) mode and 6911 pixels in two- 
dimensional (2D) mode 


Has on-chip 6911-pixel reference-line buffer allowing 
high-performance 2D coding 

Provides error detection and recovery capability 
Supports programmable k-Parameter for 2D coding 
16-word FIFOs on input and output 

Half-duplex operation 


BLOCK DIAGRAM 


Ao.2 


CPU Bus 
Interface 


To receive complete data sheet, 
order publication number at right 
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Publication # Rev. 
10487 A 
Issue Date: September 1988 


Amendment 


GENERAL DESCRIPTION 


The Am95C71 Video Compression/Expansion Processor 
(VCEP) is a high-performance CMOS processor which com- 
presses and expands binary image data using the internation- 
ally standardized CCITT Group 3 and Group 4 algorithms. 


The VCEP supports the Modified Huffman (MH), Modified 
Read (MR), and Modified-Modified Read (MMR) coding 
schemes used by the CCITT Groups 3 and 4 standards. MH 
coding is a one-dimensional technique which identifies and 
then codes run-lengths of black or white pixels. MR coding 
compresses a single scan line using MH coding, followed by 
k-1 scan lines coded in such a way as to reflect differences 
from the pixel patterns of the previous scan line (two- 
dimensional or 2D coding); the value of the k-Parameter is 
defined by the user and will generally be set to a larger number 
on communication links with lower bit-error rates. 


MMR coding is a full 2D-coding scheme which uses an all- 
white imaginary reference line when coding the first scan line. 
All lines on the page are coded two-dimensionally. For a 
typical binary image, MMR coding offers the best compres- 
sion, followed by MR and then MH. Compressed data may be 
corrupted during transmission or storage. Error-free (or error- 
protected) transmission media are used with Group 4 coding, 
since error recovery is not possible. The CCITT standard 
refers to MH and MR coding as Group 3 techniques and MMR 
coding as a Group 4 technique. Group 3 error recovery facility 
is provided on the VCEP. 


The extent of data compression provided by Group 3 and 
Group 4 compression techniques depends on the specific 
data patterns contained in the image. Typically, an originally 
black-or-white (binary) image will yield compression ratios 
between 5:1 and 50:1, whereas a binary image produced from 
a grey-scale or color original may compress poorly, even 
‘resulting in a compressed file larger than the raw image. 
Alternatively, the user may program the VCEP into transparent 
mode where data is simply passed from source FIFO to 
destination FIFO without compressing or modifying the data. 


When 2D (MR or MMR) coding is performed, the previous 
scan line is used as a reference to code the current line. To 
significantly increase performance the VCEP stores the refer- 
ence line in an on-chip buffer. 


The VCEP is a slave-mode device with two 16-bit bus 
interfaces. The user may select either bus to be source or 
destination and the VCEP to compress, expand or pass 
through (transparent mode) data. Data is buffered on input 
and output by 16-word FIFOs. The VCEP, therefore, may be 
used as a single-bus or dual-bus device, with FIFO buffers on 
input and output. 


The VCEP may either compress, expand, or pass through 
data; it cannot do these functions simultaneously or in a 
multiplexed fashion and is therefore termed a_ half-duplex 
device. 


However, it is possible for the VCEP to multiplex data 
compression from several sources if a full scan line is 
processed from each source, and MH coding is selected. 
Multiplexed expansion is not supported. 


The VCEP has several mechanisms to detect data errors on 
expansion. For MH and MR modes, if the expanded scan line 
is longer or shorter than the user-programmed length, the 
VCEP sets a flag and halts. Illegal codes, negative run lengths 
in 2D coding, and other illegal fields are detected as errors. 
Since the VCEP has no on-chip DMA, the host CPU is 
responsible for error recovery; for example, by replicating the 
previous scan line when an error is found in the current scan 
line. 


The VCEP has programmable bus burst and dwell counters to 
allow the user control over the length of the VCEP's data 
requests and the time between requests. 


All registers on the VCEP are set up by the CPU via the 
VCEP's CPU bus, selecting specific registers with three 
address lines. In the dual-bus configuration, data is accessed 
on the Image bus by a slave-mode access which does not 
require an address. 
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CONNECTION DIAGRAMS 
Top View 
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Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM95C71 -20 a . 


ae a OPTIONAL PROCESSING 


Blank = Standard processing 


. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 


. PACKAGE TYPE 
J = 68-Pin Plastic Leaded Chip Carrier (PL 068) 
L = 68-Pin Ceramic Leadless Chip Carrier (CA2068) 


. SPEED OPTION 
-20 = 20 MHz 
-16=16 MHz 


a. DEVICE NUMBER/DESCRIPTION 
Am95C71 
Video Compression/Expansion Processor (VCEP) 


Valid Combinations 


Valid Combinations Valid Combinations list configurations planned to be 


AM95C71-20 supported in volume for this device. Consult the local AMD 
JC, LC sales office to confirm availability of specific valid 
AM95C71-16 combinations, to check on newly released combinations, and 


to obtain additional data on AMD's standard military grade 
products. 
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To receive complete data sheet, 
order publication number at right 


Z85C30 


Enhanced Serial Communications Controller 


DISTINCTIVE CHARACTERISTICS 


@ Two independent full-duplex serial channels 


Each channel has independent oscillator, baud-rate 
generator, and DPLL for clock recovery, dramatically 
reducing external components. 
Programmable protocols 
NRZ, NRZI, and FM data encoding/decoding supported 
under program control. 
- Max. Bit Rate (16 MHz) 

1) Externally clocked: 4 Mbps 

2) Self clocked: 

1 Mbps FM coding 
500 Kbps NRZI coding 

Programmable Asynchronous Modes 
- Programmable 

1) Stop bits 

2) Clock factor 

3) Character length (5- to 8-bit) 

4) Odd/even no parity 
- Break detection/generation 
- Error detection © 

1) Framing 

2) Overrun 

3) Parity 


Local Loopback and Auto Echo Modes 

internal or external character synchronization 
Completely downward-compatible with the NMOS 
28530 

Programmable Synchronous Modes 

SDLC/HDLC and SDLC Loop Modes supported with 
frame control, zero insertion and deletion, abort, and 
residue handling. CRC-16 and CCITT generators and 
checkers. 

Compatible with non-multiplexed bus 

The Z85C30 interfaces easily to most CPUs. 
Enhanced SCC functions support DMA 

~ 14-bit byte counter 

- 10x 19-bit SDLC/HDLC Frame Status FIFO 
Low-power CMOS 
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10216A-O01A 


BD008260 


Publication # Rev. Amendment 
10216 /0 
Issue Date: October 1988 


GENERAL DESCRIPTION 


The Enhanced Serial Communications Controller (ESCC) is 
a dual-channel, multi-protocol data communications periph- 
eral designed for use with 8- and 16-bit microprocessors. 
The ESCC functions as a serial-to-parallel, parallel-to-serial 
converter/controller. The ESCC can be software-config- 
ured to satisfy a wide variety of serial communications 
applications. The device contains a variety of new, sophisti- 
cated internal functions, including on-chip baud rate gener- 
ators, digital phase-locked loops, and crystal oscillators, 
which dramatically reduce the need for external logic. 


The ESCC handles asynchronous formats, SYNC byte- 
oriented protocols (such as IBM BISYNC), and SYNC bit- 
oriented protocols (such as HDLC and IBM SDLC). This 
versatile device supports virtually any serial data transfer 
application (cassette, diskette, tape drivers, etc.). 


In addition, enhancements which allow the Z85C30 to be 
used more effectively in high-speed applications include: 
e a 10x 19-bit SDLC/HDLC frame status FIFO array 
ea 14-bit SDLC/HDLC frame byte counter 
e automatic SDLC/HDLC opening frame flag transmis- 
sion 
e TxD pin forced HIGH in SDLC NRZI mode after 
closing flag 
e automatic SDLC/HDLC Tx underrun/EOM flag reset 
e automatic SDLC/HDLC Tx CRC generator reset/ 
preset 


e RTS synchronization to closing SDLC/HDLC flag 

e DTR/REQ de-activation delay significantly reduced 

e external PCLK to RxC or TxC synchronization require- 
ment eliminated for PCLK divide-by-four operation 


Other enhancements to improve the Z85C30 interface 
capabilities include: 
e write data valid setup time to falling edge of WR 
requirement eliminated 
e reduced INT response time 
e reduced access recovery time (tRac) to 3 PCLK best 
case (3 1/2 PCLK worst case) 
improved Wait timing 
write registers WR3, WR4, WR5, and WR10 made 
readable 
e lower priority interrupt masking without INTACK 
e complete SDLC/HDLC CRC character reception 


The device can generate and check CRC codes in any 
SYNC mode, and can be programmed to check data 
integrity in various modes. The ESCC also has facilities for 
modem controls in both channels. In applications where 
these controls are not needed, the modem controls can be 
used for general-purpose |/O. 


The ESCC is designed for non-multiplexed buses and is 
easily interfaced with most CPUs, such as 8080, Z80®, 
6800, 68000, and MULTIBUS.? 


RELATED AMD PRODUCTS 


Part No. 
Am7960 
80186 
80286 
Am9517A 


280 is a registerd trademark of Zilog, Inc. 
+MULTIBUS is a trademark of Intel, Corp. 
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CONNECTION DIAGRAMS 


Top View 
DIPs 
D, 1 Do 
Dg 2 D2 
Ds 3 Ds 
D7 4 Dg 
INT 5 RD 
IEO 6 Wh 
lel 7 AB 
INTACK 8 CE 
+5V 9 Dc 
W/REQA GND 
SYNCA WREQB 
RTxCA SYNCB 
RxDA RTxCB 
TRxCA RxDB 
TxDA TRxCB 
OTRVREGA TxDB 
RTSA DIR/REGB 
CTSA RTSB 
DCDA CTSB 
PCLK DCDB 9 és E 
« id 
10216A-002A [E 
CD011530 


Note: Pin 1 is marked for orientation. 
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PLCC 


10216A-003A 


PEP EEED: 


CD011540 


10216A-004A 


LS003300 


ORDERING INFORMATION 


Commodity Products 


AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


Z285C30 -10 Db Cc B 
aaa OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 
d. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
c. PACKAGE TYPE 
P = 40-Pin Plastic DIP (PD 040) 
D = 40-Pin Ceramic DIP (CD 040) 
J =44-Pin Plastic Leaded Chip Carrier (PL 044) 
b. SPEED OPTION 
-10=10 MHz 
-12=12.5 MHz 
-16=16 MHz 


a. DEVICE NUMBER/DESCRIPTION 
Z85C30 
Enhanced Serial Communications Controller 


Valid Combinations Valid Combinations 


Z85C30-10 Valid Combinations list configurations planned to be supported in 
785C30-12 PC, DC, DCB, JC volume for this device. Consult the local AMD sales office to 


785C30-16 confirm availability of specific valid combinations, to check on 
newly released combinations, and to obtain additional data on 


AMD's standard military grade products. 
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Am9518/AmZ8068 


Data Ciphering Processor 


DISTINCTIVE CHARACTERISTICS 


Encrypts and decrypts data 

Implements National Bureau of Standards standard data 
encryption algorithm. 

High-Speed Operation 

Am9518 and AmZ8068 throughput over 1.3 and 1.7M 
bytes per second, respectively. Operates at data rates 
fast enough for disk controllers, high-speed DMA, tele- 
communication channels. 

Supports three ciphering options 

Electronic Code Book for disk applications. Chain Block 
Cipher for high-speed telecommunications. Cipher 
Feedback for low-to-medium speed, byte-oriented com- 
munications. 


@ Three separate key registers on-chip 
Separate registers for encryption key, decryption key 
and master key improve system security and throughput 
by eliminating need to reload keys frequently. 
Three separate data ports provide flexible inter- 
face, improved security 
The DCP utilizes a master port, slave port and key port. 
Functions of the three ports can be programmed by the 
user to provide for simple interface to AmZ8000 and 
Am2900 systems and to provide total hardware separa- 
tion of encrypted data, clear data and keys. 


GENERAL DESCRIPTION 


The Am9518/AmZ8068 Data Ciphering Processor is an N- 
channel silicon gate LSI product containing the circuitry 
necessary to encrypt and decrypt data using the National 
Bureau of Standards encryption algorithm. It is designed to 
be used in a variety of environments, including dedicated 
controllers, communication concentrators, terminals and 
peripheral task processors in general processor systems. 


The DCP provides a high throughput rate using Cipher 
Feedback, Electronic Code Book or Cipher Block Chain 
operating modes. Separate ports for key input, clear data 
and enciphered data enhance security. 


The system communicates with the DCP using commands 
entered in the master port and through auxiliary control 
lines. Once set up, data can flow through the DCP at high 
speeds because input, output and ciphering activities are all 
performed concurrently. External DMA control can easily 
be used to enhance throughput in some system configura- 
tions. 


This device is designed to interface directly to the 
AmZ8000 CPU bus and, with a minimum of external logic, 
to the 2900, MC68000, 8086, 8085, and 8051 families of 
processors. 
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CONNECTION DIAGRAM 
Top View 


oo rn onn es WD = 


CD005111 


Note: Pin 1 is marked for orientation 


DCP DATA FLOW OPTIONS 


AUXILIARY 
AmzZs000 PORT <x setshbactle ais 


CPU BUS 


Gees) | 
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Dual-Port Configuration, Direct Control 
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Am9520/Am9521/AmZ8065 


Burst Error Processor 


DISTINCTIVE CHARACTERISTICS 


@ Provides for detection and correction of burst 
errors 
Detects errors in serial data up to 585K bits long. Allows 
correction of error bursts of up to 12 bits. 
High-Speed Operation 
Effective data rates up to 20 Mbits/second for Am9520/ 
Am9521/AmZ8065 and 30 Mbits/second for -1 ver- 
sions. Fast enough for high-performance hard and soft 
disk systems. 
Selectable Industry-Standard Polynomials 
35-bit and 32-bit polynomials on Am9521. Am9520/ 
AmZ8065 additionally has popular IBM 56-bit and 48-bit 
versions. 


@ Three correction algorithms provide flexibility 
Iq j Full-period clock-around method for conforming 
to current practices. Chinese remainder theorem re- 
duces correction time by orders of magnitude. Re- 
ciprocal polynomial makes correction possible with 
48-bit code. 
Designed for use in both microprogrammed and 
microprocessor disk controller systems 
Device complements both AmZ8000 and Am2900 
microprocessor families and can also be used with other 
microprocessors. 


GENERAL DESCRIPTION 


The Burst Error Processor (BEP) provides for error detec- 
tion and correction for high-performance disk systems and 
other systems in which high-speed serial data transfer 
takes place. As data density and transfer rates increase in 
both hard and floppy disks and other storage media, error 
detection and correction become increasingly important. 
The BEP is an LSI circuit that facilitates the most common 
error detection and correction schemes accommodating 
data streams of up to 585K bits at up to 20M bits/second 
effective data rate. 


The BEP provides a choice of four standard polynomials, 
including the popular 56-bit and 48-bit versions, to satisfy a 
broad range of applications. The device divides the data 
stream by the selected polynomial using the rules of 
algebra in polynomial fields. The resulting remainder is the 
check word, which is then appended to the data for writing 
on the disk as a record. When the record is read back, the 
BEP computes the syndrome for data validation. If an error 
is detected, the location and pattern of this burst in the data 
stream is determined for corrections. 
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CONNECTION DIAGRAM 
Top View 


D-40 


CD005121 


Note: Pin 1 is marked for orientation 


ORDERING INFORMATION 
AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following: 
Device number, speed option (if applicable), package type, operating range and screening option (if desired). 


Am9520/ Valid Combinations 

Am9521/ 

AmZ8065 _—-1 Cc B 20Mbit/s |30Mbit/s 

aaa eae TI oi; | Data Rate |Data Rate 
Screening Option 


| Am9520/ |DC, DCB, DI,/-1DC, -1DCB, -1DI, 
Device Type 


Speed Temperature 
Blank = 20Mbit/s C = Commercial 0°C to 70°C 
(2.5MHz) | = Industrial -40°C to 85°C 
-1 Se Valid Combinations 
Mrz) Consult the local AMD sales office to con- 
Package firm availability of specific valid combinations, 
D=Cerdip 40-pin = check for newly released valid combinations 
L=Leadless Chip Carrier ; ie . 
J = Plastic Leaded and/or obtain additional data on AMD's stan- 


Chip Carrier dard military grade product. 


, LC, -iDIB, -1LC, -1LCB, 
B = Burn In AmZ8065/|LCB, LI, LIB |-1LI, -1LIB 
Blank = Std. Processing 
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TYPICAL APPLICATION DIAGRAM 


Am2900 OR EQUIVALENT DISK CONTROLLER 


5 el [ 


AmZ6000 OR EQUIVALENT SYSTEM BUS 
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Figure 6. Am9520/Am9521/AmZ8065 Burst Error Processor 


APPLICATIONS 


The BEP is designed for use in both microprogrammed and 
microprocessor disk controller systems. Figure 6 shows the 
BEP interfacing to an Am2900 bipolar bit-slice micropro- 
arammed disk controller. The BEP can he interfaced to 
microprocessor-driven disk controller systems as well. 


EXTERNAL 
GENERATION OF 
RECIPROCAL 


FACTOREO 
POLYNOMIAL 


Figure 7. BEP Operational 
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The controller in these designs would implement the control 
and clocking signals for the BEP necessary to execute the 
write, read and correction functions for a given polynomial 
selection. The operational flow for the methods available is 
shown in Figure 7. 
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Data Ciphering Processor 
(DCP) 


DISTINCTIVE CHARACTERISTICS 


Encrypts and decrypts data 

Implements National Bureau of Standards Data Encryp- 
tion Standard (DES) algorithm 

Throughput over 1.5M bytes per second 
Operates at data rates fast enough for disk controllers, 
high-speed DMA, telecommunication channels 
Supports three ciphering options 

Electronic Code Book for disk applications, Cipher Block 
Chain for high-speed telecommunications, and Cipher 
Feedback for low-to-medium speed, byte-oriented com- 
munications 


e@ Three separate key registers on one chip 
Separate registers for encryption key, decryption key 
and master key improve system security and throughput 
by eliminating need to reload keys frequently. 

Three separate data ports provide flexible inter- 
face, improved security 

The DCP utilizes a Master Port, Slave Port and Key Port. 
Functions of the three ports can be programmed by the 
user to provide for simple interface to iAPX86 and 
Am2900 systems and to provide total hardware separa- 
tion of encrypted data, clear data and keys. 


GENERAL DESCRIPTION 


The Am9568 Data Ciphering Processor is an N-channel 
silicon gate LS! product containing the circuitry necessary 
to encrypt and decrypt data using the National Bureau of 
Standards Encryption Algorithm. It is designed to be used in 
a variety of environments, including dedicated controllers, 
communication concentrators, terminals and peripheral 
task processors in general processor systems. 


The DCP provides a high throughput rate using Cipher 
Feedback, Electronic Code Book or Cipher Block Chain 
operating modes. Separate ports for key input, clear data 
and enciphered data enhance security. 
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The system communicates with the DCP using commands 
entered in the Master Port and through auxiliary control 
lines. Once set up, data can flow through the DCP at high 
speeds because input, output and ciphering activities are all 
performed concurrently. External DMA control can easily 
be used to enhance throughput in some system configura- 
tions. 


This device is designed to interface directly to the iAPX86, 
88 CPU bus and, with a minimum of external logic, to the 
2900 and 8051 families of processors. 
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RELATED PRODUCTS 


[Part No. | Description 
Am9518/Z8068 Data Ciphering Processor 


To receive complete data sheet, 
order publication number at right 


Publication #05178 Rev.B Amendment /0 


Issue Date: April 1985 


CONNECTION DIAGRAM 
Top View 
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Note: Pin 1 is marked for orientation 


DCP DATA FLOW OPTIONS 
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Dual-Port Configuration, Direct Control 


ORDERING INFORMATION 
AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following: 
Device number, speed option (if applicable), package type, operating range and screening option (if desired). 


Am9568 D Cc B 


Valid Combinations 


_ Screening Option 


B = Burn In 
Blank = Std. Processing 


Device Type 


Temperature 
C = Commercial 0°C to 70°C 
| = Industrial -40°C to 85°C 


Package 

D = Cerdip 

P = Plastic 

L =Leadiess Chip Carrier 

J = Plastic Leadless Chip Carrier 
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Am9568 | DC, DCB, PC, DI, 
PCB, Pl, PIB, DIB, 
LC, LCB, LI, LIB 


Valid Combinations 
Consult the local AMD sales office to con- 
firm availability of specific valid combinations, 
check for newly released valid combinations 
and/or obtain additional data on AMD's stan- 
dard military grade product. 
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CANADA 
Burnaby, B.C. 
DA ETEK aeaneNG rhdasctusantecedettactcads (604) 430-3680 
Calgary, Alber 
AVETEK MARKETING sgt tcvdis vanidadaneeuiebembantes (403) 291-4984 
Kanata, Onta 
VITEL ELECTRONICS dade eaten Neneh baths (613) 592-0060 
Mississauga, Ontario 
VITEL LECTRONICS TN SEN See NS ee a (416) 676-9720 
Lachine, Queb 
oN tet ELECTRONICS iii Gnsuadc ean secer ae? (514) 636-5951 
Mieco TECH MKTG... (208) 888-6071 
ORAS TECHNICAL MARKETING......(312) 577-9222 
ELECTRONIC MARKETING 
— CONSULTANTS, INC ooo cece cteecer sees (317) 921-3452 
OWA 
LORENZ SALES) ..0.00......0.........ccccccccessscccscssensees (319) 377-4666 
KANSAS 
Merriam —LORENZ SALES .............. ee 913) 384-6556 
Wichita —-LORENZ SALES... 316) 721-0500 
KENTUCKY 
ELECTRONIC MARKETING 
CONSULTANTS, INC wu cece cceeceeeenes (317) 921-3452 
MICHIGAN 
Holland —COM-TEK SALES, INC.......0000... 616) 399-7273 
Novi — COM-TEK SALES, INC... 313) 344-1409 
MISSOURI | 
LORENZ SALES .0.........ccccsscccsssccccoscccsssccsssecsees (314) 997-4558 
NEBRASKA 
LORENZ SALES uu... .cecccscscscessscscsesescseeseeeeeees (402) 475-4660 
NEW MEXICO 
THORSON DESERT STATES ...........0..0000... (505) 293-8555 
NEW YORK 
East Syracuse —- NYCOM, INC............ (315) 437-8343 
Woodbury — COMPONENT 
es BING Sg UNC vc cacecsssicesaciceslensscisswareeos (516) 364-8020 
OH 
Centerville -DOLFUSS ROOT & CO........... 513) 433-6776 
Columbus —-DOLFUSS ROOT & CO............ 614) 885-4844 
Strongsville -DOLFUSS ROOT & CO......... (216) 238-0300 
PENNSYLVANIA 
DOLFUSS ROOT & CO wu ccceceseeeees (412) 221-4420 
PUERTO RICO 
a al REP. ASSOCIATES. ...... ce. cece eens (809) 746-6550 
a MARKETING ...........c.. cece eeecsecseseecessesecconeees (801) 595-0631 
WASHINGTON 
ELECTRA TECHNICAL SALES............0000000.. (206) 455-3600 
WISCONSIN 
HEARTLAND TECHNICAL MARKETING.....(414) 796-1128 
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